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lox aanw AnxafweMuu Hayk CCCP 
1961. Tom 138, Ne 4 


_MATEMATHKA 


H. HW. AXHESEP u tO. A. TOMUYK 


kK TEOPHH OPTOTOHAJIBHBIX MHOPOWIEHOB HA HECKOJIBKUX 
MHTEPBAJIAX 


(IT pedcmaeaeno axademuxom C. H. Beprwumetinom 21 I 1961) 


1. Hactosmjaa paOoTa mocBsxlleHa WabHeliieMy H3yYeHHIO MHOTOUeCHOB, 


OPTOrOHAaJIbHbIX Ha CHCTeMe HHTepBasoB (£) 


— i ay], (8, Oe], aie aly [8.5 iF 


_ KoTOpoe ObINO HayaTo B cTaTbe (1). B Tol craTbe MNOCKOCTb Z, paspesaHHan 
Boomb , o6o3Ha¥eHa ©, BTopow ee 9K3emUNAp ©&’ u nocTpoeHHadA c HX 
| MOMOMbIO pHMaHOBa NoBepxHocth %. Ecau c—touka na ©, TO Jexatlan 


«oy Hey» TouKka ©’ o6o3Hayaetcs c’, H HaoGopoT. Jlanee, 
S (z) = (2 — &) (2 — dy) ... (2 — &,), 
VR} =VEF 1) @—%) (@—B)..-@— 1), 


mpHyeM B TOUKe x >1 Ha © pauKas wMeeT NOMORKUTebHOe 3HAYeHHe. 
HakoHell, MHOrOWJeHbI CTeNeHH 7 C paBHbiMu | cTapiiMMu KoappuuNeHTamu, 
Sx il — R(x) 1 
OPTOrOHaJIbHbIe OTHOCHTeJIbHO BeCOB Siti : a ) ~ (x@E), 
V —R (x) # (*) S(x)  # (x) 
oOo3HaueHbI cooTBeTCTBeHHO T(x; t), Un - Ly: 


B (1) pacemorpena bynkuua p(z, VR(z)) = Tn(z; P) — LE 2) Vag u n+1(2; P), 


rye P (z) — MHorouneH ueTHO cTeneHH p oe fh ee eis Ha E, u moKa- 
3aHO, UTO BCe NOMOCHI STON (PyHKIUMH, a Tak2Ke BCe KOPHH 3a HMCKJIOUeCHHeM 
p M3 HHUX (3TH p KOPHel Ha3BaHbl HeMPOHSBOJIbHbIMH) M3BeCTHbI Harlepes. 
Mbt 6yyeM B JaibHeHeM MpesmonaraTb, YTO MHOroueH P(z) nomomKuTeIeH 
He TOJbKO Ha FE, HO H BO BCeM HHTepBate [— 1, 1]. ae 3TOM Tpeqnouio- 
2KeHHM HeMpOH3BOMbHbIe KOpHU (pyHKuuN p(z, VV R(z)) meKaT B MATepBamax 
[%,, Ba] TO OMHOMY B KaxKJlOM, IpHuem HeKOTOpBIe 4 gucte © (Ha30BeM HX 
1» Yo.+++5%,)) @ OCTabHbIe Ha sucTe ©’ (ux oOo3sHayHM jeer Vote? aoe ion 
Ilyctb flanmee, Kak u B (*) GQ, Q5,...,@) OOO3HAUaIOT TOUKH Ha, JucTe G, 
B KOTOpbIX MHOroueH P(z) OOpatiaetca B HYJIb. 

2. Ilo mapametpaM Qj, Y,, Y,; MOX%HO NocTpouTb dyHKuuw p(z, V R(zZ)), 
@ 3HauHT, U OPTOTOHAaJIbHbIe MHOrouseHbI T, (x, P), Un (x, P). Sto Wenaetca 
Cc TOMOMbIO aOeeBbIX HHTerpasioB, NpHHadexamux %. A uMeHHO, NON0%KUM 


pe LaaexP Nace +}, Blas exo ee Mele) aS ot 


rye C—Mpou3sBosIbHah KOHeuHaA TOUKa NoBepxHocTu %, a M(z), M,(z)— 


-MHOrOUJIeHbI cTenmeHH p OT Z C paBHbIMH | cTapuiuMu KoadpuuNeHTaMhH, 


KOTOPble oOlpesemsiotca TpeOoBaHneM, uTOOb! PyHkuun f(z), h(z;c) umMenu 
Ha % OMHO3HAUHbILi MOfyJb*. EMuHcTBeHHBIM (HM TIpHTOM TIpOcTbIM) MosOCOM 


* Hanpumep, aa onpezenenua Koadpuuventos MuHoroutena M (z) momyyaerca cucTema 


BR 
ypasnenuit \ M2) az =0 fp Ne a! <0), 
ap R (2) 
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. at 
KaxkgoH u3 dynkiuui A(z), A(z;c) apasetca TOuKa z= oo (Ha G); equn- 
CTBCHHBIM 2Ke KOPHeM (Tak2Ke NIpocTbiM) Aaa dyHKunu A(z) ABAAeTCA TOUKA 


z= oo’, a Jaa cbyHKunu h(z;c)—TouKa c. SamMeruM, uTO BennMuMHAa 


co 
lim a= lim 2h (z) = exp \\ |=- a2] dx} =F, 
z—00 (2) z—00’ i a VR (x) 
€CTb TpaHCMHUTHHIN WuaMerp MHoxecTBa E. Muorounen M (z) BxXoO_MNT B Cco- 
CTaB elle OAHOrO BaxKHOrO (PYHKUMOHAIa, KOTOPbIM MOMKHO Ha3BaTb CpeHUM 
TeEOMETPHYCCKHM 3HAYeHHeM s3aflaHHOH Ha E (nomomuTenbHOK) dyHKUHH. 
Ilycrb dynkuna (x) (x@£) nonoxKuTenbHa uw HempeppiBHa. B TaKom cay- 
yae CyllecTByeT OfHa HW TOMbKO OfHa SbyHKuuA OM (z), perynapHaa B OOnacTu G 
M OTIHUHAA B Hel OT HYJA, MOJysb KOTOPOH OHO3HaYeH, HellpepbiBeH 
BIJIOTb JO rpaHuubl G uw yfoBseTBopser Ha He cooTHoweHnio | M(x) |= 
= Q(x) (xG£). S3Hayenve sToro MOfyia B TOUKe Z=0o H eCTb YIOMAHY- 
TH TObKO 4TO (yHKUMOHaT. OH BbipawKaeTca pu MoMomM MHOroUeHa 
M (z) B Bune 


1 M (x) 

oO es me eee Ne 
| (oc) | = exp {2 \ Tear 
re V — R(x) umeer B HHTepBase (8,, 1) NomO*KUTeIbHOe 3HayeHHe *, 


YnoMsanyToe BbIMe NapamMerpHyecKoe Npesctapuienue cpyHKunn p (z, V R (2) 
MMeeT BUI 


In 9 (x) dx} = 6 [9 (x)], 


e 


pe, VR@) =—+. [I ae; a) Bu hz; a)) WR AS AL Mi en 


[2 @)]" jy Resi f= A-41 
(1) 


re A—nomoxKUTeMbHaA NOCTOAHHaA MU, Kak ykKa3aHO Bole, n>p. Das 
BbIYMCICHHA MOCTOAHHOH A CJy2XKUT paBeHCTBO 


lim 2—" p(z, V R(z2)) = 2. 
Z—>00/ 
3aTeM MO23KHO BBIVHCIUTb BeJIMUHHY 


eae s(t p (2, V R (@))2" 
Nove | meets eRe 


KOTOPpah ABJIACTCAH HOPMHPOBOUHbIM KOSPDHUMEHTOM, a HMEHHO: 
ae i : 5 2 OX) dx tiie “i 


"Dita Roe 
| Una (x ae Saray. Gee 


* IIpu p =O, T. e. B cayuae, korga E ectb unteppan [—1, 1], sror HKILHOHaI ple 
Mi p Mf p 


In 
HHMaeT BH exp e \ ree Hu Obl BHepBble BBeyeH I. Cere (2). 3ameTuM Tak2Ke, 
—_— oes 


al! 


4uTO B CJITyuae, Korya 


xdx 
\ nt GG) een (205 te 55 og ik =b). (*) 
rs V—R@® 


cbyHkuua WD (z) crpoutca BecbMa mpocro, a HMeHHO: 


meh VR®@ oe 
ay E V—R(€) z—§ 
IIpapan uwacth sro dopmyan npexcraBaneT BBeJeHHBI B CTaTbe (4) onepatop A [z; f (x)], 
ecu nonomKuTb f (x) =[@ (x). Ormerum, HakoHell, 4TO Tipu BHMOMHeHUH ycnoBu (*) 
MOKHO 3aMeHHTb B (yHKUMOHane G[@(x)] mHorounen M (x) MHorounenom S (x), Koropsiiz 
BXOJMT B cbyHkKuMoHa G [f (x)] ctatbu (2). 
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® (z) = exp 


eo 
BU 


be 


oo 


ee ; os 
KOHYaTeNbHBIe BbIpaxkenua byHkuMoHana N,[P] m Koucrants! A uMelot 


! Pw 


§ Nn [P] = ox [5 ol UEt Y2> ore, 29 Fe)» A a= 2x 6| aa PGi; Yoreers Ye)s 


rye nocsieqHve MHOXKUTeIHM 3aBHCAT TOJIbKO OT HalIMCaHHbIX aplryMeHTOB, 
“Wi MOXKHO yKa3aTb Takylo KoHeyHyIO KoHcTanTy L'>1, uTo Bcerfa 


1 E 4 * 
r<l(u, ern hey al, ne yanivas Hentai Le 


Viz npegctapnenua (1) BbiTeKaeT, 4TO TIpH J000M xG€E u mobomn>p! 
[VS (x) Ta (x3 P)| <CVP()V Nall, 


rye C 3aBMCHT JIMUIb OT MHOxeCTBa E. 
3. BosbMeM Tenepb MpOHSBOAbHYIO HeMpepbIBHYIO MOJOKUTeMbHYIO (byHK- 
muro t(x) (x@£) uw paccMOTpHM pa3HOCTb 


T(x; t)—Ta(x; P) = Da(x), (2) 


rye P(x)—nonomKuTenbHEI B uHTeppane [— 1, 1] MHorouneH yeTHOH cTe- 
Nenu. p <n, KOTOPBIM MBI B JlaJibHefituem pacriopsyumcs. C MOMOL[bIO IpOCTEIX 
mpeoOpa3s0BaHHli HalijeM, 4TO 


4 


é RaQ Bp 4 4) S(@)d5 
Dae)=\ Tal’, t) SE fea relyors’ ia 


E 
rye aypo K,(x, &) ectb MHorousneH cTemeHu n 110 OOeuM TepeMeHHEIM, paBHBli 


nyo mpu x= u yoBMeTBOpAIOMIMH HepaBeHcTBy 


IVS@VSE@)Kalx, |< CVPO@)VPE) (x€E, SEF), 


rae C 3aBHCuT JIMUIb OT MHoxecTBa E, 

Teopema 1. Ecau noaostumenbxan ynKkyus t(x) (x@E) nenpepoleno 
Ougqepenyupyema u mModYyAb HenpepoleHocmu Wy, (5) ee nepsoit npoussodxott 
yOosnemeopsem ycAoeuto 


lim @, (=) In7.=0, 


nm->co 


mo Ona ecex Oocmamo4Ho Gonowux n u srwboeo xEE 


[VSR Tale, |< CrVi GU /VEC, (4) 
20e C — Koxcmanma, sagucsyan Aub om muoocecmea E. 
Jina joKa3atenpctBa 3TOl TeOpeMbI 3aMeTHM, 4TO IIpH JOOOM HaTypadb- 
HOM fl MOXKHO TlOcTpouTb MHOroueHEI P;(x) cTeleHH p = 2\=|, y OBJIe- 
TBOPAIOWMe MpH KaxKoM x€E HepaBeHCTBaM 


It (x) — Pos) | <K A= + Sho (Z), 


(2) — Pil <K (LEE Sho) GH 1,2...) 


rae K — aOcomotHas moctosHHad. CyllecTBoBaHHe STHX MHOTOUCHOB BDITC- 
KaeT 43 ofHoro pesymbTara A. ®. Tumaua (*), yrouHsiomlero TeopeMy JKexk- 


-coHa. Ilonoxum, HalpuMep, YTO Mbl XOTHM lOKa3aTb HepaBeHCTBO (4) 


B HHTepBamax [*/2 (8B, , +n), a], [B,, 1/5 (B, + r41)]. B Takom culyyae cue- 
qyeT B3ATb B cpopMysie (2) B KayecTBe MHOTOUeHA P(x) muorounen P; (x). 
IipwMenas oOptuHble B TAaKUX CJyYaAX OMeCHKM HHTerpaslop BUA (3), HalijeM, 

TAS 


ose 


fae ee 


uTO B KaXKJOM H3 YINOMAHYTHIX HHTepBasOB 


bon [VSR 1, 9 | 
[V5 Da (x) |< Coy (4) inn - VEC) Ser meen fein 


Orcioya yTBepxKeHve TeEOpeMbI NosyuaetcA Oe3 BCAKOTO Tpy/a. 
JlemMa. ITycmb Ona HenpepoleHo nononcumenbnoi gynkyuu t (x) (x € E) 
cytuecmeyem mHozo4unen p(x) YemHotL cmeneHu <n, noAoocumenbHbli npUu 


—1<x<1 uw makot, umo aah GEE 


| ARO 44 ee 


\ 


inn’ 


a 


t = 


B makxom cayuae ecrooy 6 E 
Pn ert) = Pup eae GON Napa ene 


20e KoHcmanma C 3aeucum monoKo om mHoocecmea E. 

C noMOUIbIO STOH MeMMbI H OCHOBHOTO pe3yJbTaTa cTaTbH (1) JoKa3bl- 
BaeTca cmeqyrouaa: 

Teopema 2. ITycmb noanoocumenonan dynkyua t(x) (xEE) umeem ne- 
npepolenyio emopyto npouseodHyto, Mody’ Henpepolenocmu Komopoti yooe.se- 
meopsem coomnowenuro lim m (= )inn =0. TTycmb, Oanee, P (x) — Kakoti-Hu- 


n— 
6y0o mHO2o4uNeH 4emHoti cmeneii, NOAOMCUMEABHLUL @ UnMmepeane [—1,]1] 
wu makoti, amo | 


ZR Rk 
[ in¢(x) [= =| n PQ) (R= 12s «ote 
‘ ig 


E 


B makom caywae npu n—>co cnpasedaueo paenomepxo na E acumnmo- 
muueckoe pageHcmeo 


T y (x3 4) 
Vi@MV n [4 
oe! | BW SO as 
VPOV Nia {Pn (x; P) cos % (x) 5) EN CALA) sin p(x) 


20e 
Nau [t] = Nn [P16 [P (x)/t(2)] 


u npu n—>oo 


* 


Na lé]~ Nal] =| [Tabs OP 
13, 


S(x) dx 
VR)’ 
a@ p(x) onpedeasemca dopmyaoti 

t (&) 


1 VR Pe) 
p(x) = 5-V. P. S53 Wins ee 
2a Wer i: 


XapbKOBCKHH TocyfapcTBeHHbIi yHHBepcuTeT Ilocrynuso 
um. A. M. Toppxoro 19) L95) 


WMTHPOBAHHASA JIATEPATYPA 


 1#H.WM. Axuesep, JAH, 134, No 1 (1960). *G.Szegé, Orthogonal polyno- 
mials, 1989. %® A. ®. Tuman, JJAH, 78, Ne 1 (1951). 
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ms Worazagn Akagemun nayr CCCP “wi 
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_MATEMATHKA 
A. Ji. BEPMAH 

IKCTPEMAJIBHBIE 3AQA4M TEOPHH MOJIMHOMMAJIBHDIX 
ONEPATOPOB 


(ITpedcmaeneno axademuxom A. H. Koamozoposoim 21 I 1961) 


1. Hacrosmasa 3aMeTKa mocBallena SKCTPeMaJIbHBIM safagaM TeCOpHu 


TONMHOMMAJIbHEIX OTepaTOpoB uA MpocrpanctBa c 2n-NepHOMMYeCKUX He- 
TIpepBIBHEIX (pyHKUMM c HOpMon ||f||—= max |f(x)|. Laneek —uenoe uncno, 


0<*< 27 
k 
k>0O; n & m—uatTypanpuble dC; f (x) —k-a mnpoussoguaa or f (x); 
IOJIMHOMBI BCIOMY HMelOTCA B BUY TpHTOHOMeTpHueckue. 
k 9 
2. Teopema l. JTycmo Q® — wnoowecmeo ecex nunetinorx onepamopoe 


A 
\ 


U, (fx) us C @ C, o6nadarowux ceolicmeom 


| Un (fF, x)= F(X), ¢ (1) 
ecau f (x)—noaunom nopadKa <n. Moaoocum p = inf ||U, ||. Cnpasedauser 
:- Up €Q7 

pasexncmea Pr BY aM k=0,1,2,... Ha aw6oe0 k mootHo ykasame maxkyto 


: 
onepayuto U,EQ%?, umo ||Un\|= of. 

© floKxasaTenbcrTBo. Tans OlpeyeseHHOCTH paccMOTpHM CJyyali YeTHOTO R. 
- CoracHo EBoUCTBY. (1) onepatopop Un,(f, x) Un(cos nb) = +n* cos n6. 
Hostomy ||U,||>n*. Crano Opitp, p®) >n*. PacemoTpum Tellepb onepaTop 


Way x)= [Qa BigP Xj, ae = > + Xj) Eas 


Tite pesee ir 
es oft nel 52 sttes 2 , fey (2) 
isl { Dire 
~ 2 a Aes rt 
. rae (a= (— 1) 2n sim? xj, / 2’ *is 2n 
[ 


C nmomomb1o w3BecTHOoro TowKecTBa Pucca (1) werKo yOefuTbCA, 4TO OMe-- 
: 2n 5 
parop (2)—us Q”. Tax xax (?) > [7,J =n, s=1,2,..., 2, TO Hopma 
ei 

onepatopa (2) papna n*. Ilostromy npn & > 1 onepatop (2) apanetca sKcTpe- 
_Manpupim. Ecsm k = 0, 70 S3KCTpeMasbHbIM ABJIACTCH TORK MeCTBeEHHEIL euoparoD: 

Hapsyy c MHOxeCTBOM OnepaTOpoB Q” spepem mHoxectBo QQ") nuneif- 

_“HBIX onlepaTopon UO alse) sue Cs C, oOmanaiouux cpolicrsamu: 1) yaa 
mobo FEC Unnv(f, x) ecTb NoMHOM nopayKa <2; 2) ecau f (x) — nomu- 
“HOM Tlopamka <n, TO Unn(f, x) =f (x). 

Tonoxum p= inf — || Unn||. Hockonpky SO Nronah Oo eee oN a eo 


BosHukaeT ecTecTBeHHbIM BOMpoc OO acHMITOTHYeCKOM OWeHKe OTHOIMeHHA 


pe p), Kora n—>oo. Pemlenue sToro Bonpoca JaeTcs Teopemon 2. 


Teopema 2. IITycme k— quxkcuposannoe Yenoe 1ucA0, yOosremeopaiouyee 
ycaosusam k>>0. Toeda cnpasedaueo paserncmeéo 


O_O — ee 
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_ PaccMoTpyM Tenlepb MHO2KeCTBO Q?) | MMHeHHBIX onepaTopoB Unntm(f, x) 


uz C B C, o6namarouux cBolicTBaMu: 1) aus mo6on fec U nina ioe) 
MONHHOM Nopsaka <(n-+ m); 2) ecnu T — onuHoM MopsykKa He BbIIlle 1, TO 
2m 


Unnim(T, x) =o (T, x), oF, x=| FxtH)O()d, 3) 


re @ (¢) — 3aqaHHblit NONMHOM Nopsyka <(n-+ m). 
Ecam B kKayectpe nomuHoMa M(t) B3aTb sgpo Basmne-Ilyccena Vy m (t) 


sin(n +73 me \ts sine sin? , 


Vaum 1) = 5 oe 1) 
TO paBeHcTBO (3) NpHHHMaeT BU 
Unntm(T, x) = T (x) (4) 
ya mio6oro momuHomMa 7 (x) nopsyKa He Bbllle nm. Baxnehmaa onepalua 
Bua Unnim({, x) co cBolicrBom (4) — yacrHas cvmma Basue-Ilyccena 
nt+m 
ohm) = agg Ds Se (P 


rye S,(f)—uacrHaa cyMMa nopanKka k paya Pypbe cyuKuuu f(x). K one- 
panuam Bua Unnim({, x) co cBolicrBom (4) oTHOCATCA Tak2Ke H3BeCTHbIe 
HHTepnovAIlMOHHbIe Mpoteccst C. H. Bepuumireltua (?). | 


Teopema 3. Iycmb p\%), = inf || Un,ntm ||. Toeda cnpaged- 
Cee ee 
AUBO paeeHcméo 
see = inf lo (o%, Ap, +++, Om, Bi, Bo, SOND Brn)» 
aR» BR : 
20e 
Tm (4%, Oo, . ++ yXm, Bi, Bo, . sy Be) = 


27 


(®, t) i (a,;cos (n + j) + Bysin(n + j)2)| de. (5) 


Ecau eon: (5) Bethaeneran PERE of npu a; = a1), B. = BI, j = 1, 2,...,m, 
MO aKCNPeMANoHAA ONepayuA eoluucARemcA no opmyne 
27 


Tninem (fr 0) =) F(x + t)[ Sp (®, £) + os (n+ j)t +B sin (n+ jt) |at. 
(6) 


To ecmo: | 
| Un, n+m || = 7 ee 
HameruM jloKkasaTeJbcTBo STO Teopempl. B (3) noKa3aHo, YTO AA MOO 
U, nm G eh »n-+m 


27 


4 
og \ Unarmlf(e + 4), x—t]dt = a! (S,(f), x) + 
n+m 
++ >) (Ay cos kx + B, sink 
D a n COS kx +- B, sin Rx), (7) 
rhe Ap = Onbe + YnGr; Be = dnb — YeGn3 Ay U Ox — Koaphuunente Pypee f (x); 
Se MW Yr—UNCNa, 3aBucauMe AMD OT Unnim: Tockoapky o®) (S,(f)) 4) 
= S, (0) (f), x), TO papenctrBo (7) IpHHuMaeT BUT 


27 
4 


= \ Onnim [f (2+ t), x —t] dt = 


0 
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i. | i —_ 
al 
nl n+-m 
= S, (5) (f), x) +5 2) (Arcos kx + By sin kx). 
k=n+1 
Orcioya wlerko BbIBeECTH, TO 
|| Onn-tm || inf lo (%, see) Amy B1, eC Bm). 
tp Bp 
SHaunt, 
eine ae Io) (%, ahalte gh Overs Bi, SEcHone Beate (8) 
tp BR 


Ecnu uuterpan (5) wocturaeT MHHHMyMa [pH Oj = ou!9),  B, = BM, 
j= 1, 2,:..,m, To Ana onepauun Uy nim (f, x), ompeteraemoli m0 (6), uMeeT 


i Fy iestraliter eae oa sea Chin «PL. area daits (9) 


> His (8) u (9) Bpitekaet fs 3. 


‘ Teopema 4. ITycme Q\") intm ecMb mHovcccMeo Onepamopos Un.n+m(f, x) 
us Cc 6 C, o6nadarwux ceoticmeamu: 1) dan awboti FEC Unnim(f, x) ecm 
| nonunom nopadKa <(n-+m); 2) ecau f[(x)—noaunom nopsdKa <n, mo 
OD atml(f, x) = f (x). Moaoorum Puna ott | Un,n-+mgl|- Toeda 
te CO en 
, Pe a inf 1 (ey, Qo, s- 0 5 Xp, Bi, Becoes Sioeie 
; apr Bp = 
»20e * 
T= 1 (oy, Oe, . 20) , Bis Bose es 5 GA) == 
{ an m 
= Fl [Dh +2 Gjcos(n+ ft +Bsin(n+j)é)[dt. (10) 
0 j=1 
[Ecau unmeepaa (10) docmuzaem Haumenbweezo sHaveHUuA npu o&,= aul), 
B= Bo, j=1,2,...,m, mo akcmpemanonol ABnsemca onepayun 


bo 
& 
2 


[Ss x \ f(x+2) | De (t) + Dj (0 cos (n + j)t + BM sin (n + j) t)| dt. 


j=1 


Sta TeOpeMa joe ae waar BbITeKae€T H3 TECOPeMBI oO. ecJIN 3aMeTHTb, 


TO MHOMKECTBO ONepaTOpOB Qe) ntm ABJACTCH YaCTHBIM CJIYIaeM MHOMKECTBA 
1 


onepatopos QM), Korga M(t) = = p* (2). 


Oco6nii uHTepec MpefcTaBsAIOT YaCTHbIe Cyuan Teopembl 4, Korga k = 0 
u k=1. Paccmorpum cneppa cayyai k=O. TocKxonpxy D, (t) — yetnan 


DYHERMS, TO see BLIUMCAeTCA m0 Popmyusle 
pO) = 3 nt | Dn (t) + 2 a; cos (n + j) t| de. (11) 


* D, (¢)— sapo [upuxae. 
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ane 


wid 
‘ 


- Ecau HHTerpas! U3 TpaBolt yacTu (11) yocTuraet MHHUMyMa Tp oy = a 
ie, 2,..., Mm, TO SKCTpeMaJIbHas OnepallMA HaxoyuTcA 10 dopMyse 
on hy 1 
— 4 . 
U=—\ Fe +8)|Di + Dd a cos (n+ jel at. (12) 
j=1 


0 


~ 


Virax: cpefu scex JHHeMHbDIX OnNepaluH u3 C B C, nepeBofxamux PyHK- 


uu us C B NOJHHOMBI Nopsaka (n-+m) UW COXpaHAIOWHX MNOJIMHOMBI T0- 
psaaKa n, onepauna (12) o6maqaeT HAaMMeHbIWeH HOpMoOH. 


Kak H3BeCTHO, UHCa &; MOXKHO HaHTH H3 paBeHCTB 
\ sign [Dn (t) 4 ey ai; cos (n ++ j) ¢ | cos (72 + i) Pat =, rs ie. Va hig 


Orcioqa HerocpescTBeHHOM TpoBepKoi yOexKaemcsH B TOM, UTO IPH Nn, KpaT- 
HOM (m-+ 1), 9KCTpeMaJIbHad OMepallus copmafaeT Cc yacTHOH cymMMou Banue- 
Ilyccena oY) (f) (mo aHHomMy moBofy cm. TaKxKe (*)). Mexyzy mpounm, 


STOT pe3yJIbTaT HeEMOCpefcTBeHHO BbITeKkaeT H3 HepaBeHcTBa (14) 3aMeTKH 
(3), ecH yuecTb TipocToe 3aMeuaHHe, YTO TIpH nN, KpaTHOM (m-+ 1), pa3mo- 


‘?KeHHe eens sign Vn m(t) B pag Dypbe He COJepAUT WIeHOB C Cos jt, 


rye n--1<j<n-—+m. Paccmotpum Tenepb cayuaH, xorga R= 1 u m= 
=n— ice: MOMOWb!O TeopeMbI 4 MOJyaYHM Teopemy: 

Teopema 5. Cpedu ecex aunetinoix onepamopoe Un on (f,x) us Cec, 
nepeeodsuyux gynkyuu us C 6 noaunomel nopadKa (2n—1) u ocbnadawuwux 
mem ceoticméom, umo Oana atbo20 nonAuHOMa nopAOKaA <n umeem mecmo 
pasercméo Un on (f, x) =f’ (x), eh 


sin nt/2 


O gohan lie Ei: #47) sinnt (Sy 


0 


\ dt (13) 


o6aadaem Hatmenviueti Hopmoli. Takum oOpa3som: 
() Fy : 
Oh eee LU nena) = 2AF neg ([sinint |, 9), 


20e Fn_4(f, x) —cpeduaa Petiepa nopadka (n— 1). 

Kak uspectuo (°), onepatop (13) Obl ucnomb3opaH A. SurmMyHJOM iA 
WOKa3aTesbcTBa HepaBeuctBa C. H. Bepuiteiva o Mofyne npo“3sBo,HOH 
TpHroHOMeTpHyeckoro ToswMHOMa. UTo xe KacaeTCH SKCTpeMaJIbHOrO CBOH- 
CTBa STOrO OllepaTopa, BbIpaxkeHHOTO TeopeMOli 5, TO OHO, BHAMMO, JO CuX 
mop He oTMeuaocn. IIpH RoKa3gaTesbcTBe yNOMAHYyTOrO HepaBeHcTBa C. H. 
Bepuireiiua c MoMOmbIO ONepaTopa (13) KoHcTaHTa Obila MomyyeHa B Ba 
pasa Ooubuie ee TOUHOFO juan M3 Tteopempl 5, B 4aCcTHOCTH, : cnesyer, 
uTO CpefH onepaTopos Q) | HeT Takoro oOlepaTopa, .C MOMOM\bIO KOTOpO- 
TO MOXHO floKa3aTb HepaBeHcTBo C. H. Bepuuiteina c TOUHOH KOHCTaHTOH. 

SamMeuaHue. Bomnpoc 06 SKCTPeMAJIbHOCTH YaCTHbIX CyMM Baaue- 
Ilyccena pellaetca culefqyiouleli Teopemoi: 

laa moeo umobel uacmxaa cymma Baaae-Il yocena o(V) (0) o6aadaaa Hau- 
Menowuel HOpMo 6 KaAacce onepamopos (20), im Meo x00umo u Oocmamo4Ho 


umodet 2n Ovlao KpamHo (m-+1). 


Iloerynuvio 
14 I 1964 


HUMTHPOBAHHAA JIMNTEPATYPA 


1B. Jl. Touuapos, Teopua untepnommpopanua u npuOsuxenua pynKkuni, M.—dJ1., 
1934.  *C. H:. Bepumtreius, . Cope com, 2, Max. AH CCCP: 1954 (crpseiao, 
3 JI. JI. Bepman, JIAH, 95, Ne 2, (1954). 4 B. ® Huxonaes, JAH, 96, N 1, 
(1954). ® A. 3urmyaqyz, Tpuronomerpuyeckue panpt, 1939. 
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1961. Tom 138, Ni 4 


MATEMATHKA 


M. C. BPOJICKHU 


O MYJIBTHNJIMKATHBHOM TIPEACTABJIEHHH HEKOTOPbIX 
AHAJIATHYECKHX ONEPATOP-©Y HKU 


(ITpedcmaeaeno axademuxom B. H, Cmupnosoim 9 I 1961) 


1. B pa6orax B. II. Iloranopa (1,7) Opima pelieHa 3afaua O MYyJIbTH- 
MJHKATHBHOM MpefcTaBJeHuH aHasIMTHUeCKHX HU J-HepacTHTHBaIOULHX B Bepx- 
‘Heli DOJlynsockocTw MaTpuu-pyuKunk. B yanbuetuiem M. C. JIupurmiem (*) 

4 10. II. Tuns6yprom (4) 6prm HCCNeOBaHbl HEKOTOpbIe oooOmeHuaA STOW 
‘Bayaud Ha OeCKOHEYHOMepHBIN cyyualt. 

_ Pacemorpum onepatop-pyuKunio W (A), OOmaqaloulyio ese yiouluMH 
CBOMCTBaMH: 

I, Oynxuna W (A) rouOMopiHa B OOsacTH G, momyuarouelca pu Hc- 
'KJIOUCHHM U3 paclIMpeHHOl KOMMeKcHOM NMMOcKOCTH HeKOTOporo orpaHH- 
YeHHOrO MHO?KECTBA BEMECTBEHHBIX TOUCK. 

II. B okpecrHoctn 6eckoHesHO ylaneHHolH ToukH dyHKiua W (A) pas- 
‘JaraeTcA B CXOJALHicA 0 HOpMe psy 


W (hy BP Wy 4 oe We 4 


rye W, (k= 1,2,...)— BrlomHe HeMpepbiBHBIe ONepaTopbl, AecTBy1oulHe B 
cenapa6eJIbHOM rubOepTOBOM IipocTpaHctTee Hy. 
Ill. Cymecrsyer Taxou onepatop J, uro J =J*; J? =E; W* (A) JW (A)— 
—J>0, Ima>0; W* a AO Im 4 =0, Mere 
Sametum, yto u3 II uw III Brrekaer nomoxuTebHOCTh Onepatopa T, 3a- 
aHHOoro papenctBom W, = 2iTJ. 
Teopempt M. C. JIupurmmma u IO. IJ. Puns6ypra no3spomsi0oT MyJIbTHH- 


_ cxoquTead cei onepatopa T. Bonee oOuue yrBepxqeHua, (opMyJINpyembie 
HWXKE, MOJIYYeHbI MPH MOMOMH MeTOAOB TeOpHH HeCAaMOCONPAXKeHHbIX Ole- 

| PpaTOpos. 

Teopema 1. Ecau onepamop-dyuxyua W (A) o6aadaem ceoticmeamu 

I, H, Ill u yooeremeopsaem ycaoguto * 


te ) 


20e @, (n= 1,2,...)—omauunole om HYAA coOcméeeHHole uUcAa onepamopa 
TIT 2, 3anyMeposaHHole C yuemom KpamHocmu @ nopAOKe yOoleanuA a6co- 
— MOMHOIX BEAUUUH, Mo 


il 


| | way-\ (£4, oF u)s), 3 (2) 


0 


* Kyglacc BHOIHe HeEMpepbIBHEIX CAMOCOMPA2KeHHLIX ONepaTOPOB, YOBJETBOPAIOWUX yCJ0- 
Buio (1), uccuenopan B. MW. Manaestim. JloKasatespcrso Teopembl 1 ocHoBaHo Ha paOore aBropa 
(8), B KoTOpoi pesynbtathi B. WM. Mawaepa naliM CyulecTBeHHOe IIPHMeHeHHe. 


7514 


KaTHBHO TipefcTaBuTb OnepaTop-byHKunio W (A) Jb B TOM Cily4ae, Kora 


as peak Ce ~ At Ee re be yp 
Jloxnagu ct wayk CCCP ee. 


20e p(x) — HenpepoleHan caesa Heyboleaiolyan CKaAApHaA dynKkyusn, a F (x)—_ 
cmpoeo eospacmnaroujan aOcoArOmMHO HenpepeleHan onepamop-~ynkyua C enoaHe 
HENPePblBHOIMU SHAYCHUAMU, HOPMUposanHan ycaosuem F (0)=0. Humeepaav- 
Able NPOUSBCORHUA 


(E+ aoe SP) (2 + “Tet ff | ba 
(Bok ppeey MPa ) (3) 


(0 = X% <br SX << G2 Sn << Gn = 1, AF), = F (Xp) — F (Xp-4)) 
cxodsmesn no Hopme K W(X) 6 cmoicae C. O. IHlamyxoeckozo. : 

Teopema 2. Ecau W (hk)— yeaan dynkyun om 1/h, o6nadauwaa ceoti- 
cmeamu II u Ill, mo 


win =( (+2 arQys), (4) 


20e F (x) —cmpoeo 6ospacmatoujan abcosomno HenpepoleHan onepamop-GyHK- 
YU C BNOAHE HENPePbIEHOLMU 3HAYEHUAMU, HOPMUpoeannasn ycaoguem F (0)=0. 
Humeepanronole npouseedenua 
(E+ SAF J)\(E+ZAFS)...(£+5 FS) (5) 
¢ Py 2 see iq n 


rN 
(0 = XS Er Sh S Ea S hp Se Cn Gn = 1, AP = F (Xn) — F (Xn) 


cxooamcn no Hopme K W (A) npu max (Xz, — Xg-1) + U. 

2. OcTaHOBUMCA KpaTKO Ha TeX COOOpaxKeHHAX, KOTOPbIE MpHBOAAT kK 
WoKa3aTesbcTBy Teopemb! 1. OOo6nyaa Metron M. C. JIupuruua (°), BBenem 
(PyYHKILHIO 

V(A) =i(W (A) 4+ £)1(W (A) — E) J. 


JlerkO T1poBpepuTb, 4TO OHA TOMOMOPHPHA B BePXHeH MOMyNNOCKOCTH M MMeeT 
V (a) —V"(A) 

HEOTPUIlaTebHYIO MHHMY1O YacTb —~—-—— 

HbIX TOUKAX, JlexKallMX BHe HeKOTOPOrO uHTepBasa (a,b). Tak kak, kKpome 

Toro, AV (A) crpemutca kK OrpaHHueHHoMy OnepaTopy pH A->oo, TO Cy- 

IecTByeT Takad HeyObIBalolland H MMerollad BIONHE HelIpepbIBHble 3HaYeHuA 

cbyHKuna o(x), aro (5) 


, PaBHytO HyJllO B_ BeIIeCTBeH- 


b 
Vi ee (Im2=+0, o(0) =0). 


a ‘ 

HeckoJIbKO BHJOM3MeHAA OKa3aTebcTBO M3BeCTHOM Teopembr M. A. 
Halimapka, npeycrapum dyuKunuio o(t) B Buge o(t)=R'S(t)R, rae R— 
BIOJIHE HeMpepbIBHOe OTOOParKeHve IpocTpaHcTBa Hw B HEKOTOPOe rusbOep- 
TOBO IIpocTpaHcTBO $,, a 6 (¢) —OpToroHambHOe pa3ssOKeHHe CLHHULBI B Hp. 
PaccmoTpuM B $, onepatop 


b 
A, =) td& (t) + iRJR’. (6) 


Anasus dopmybt (6) noKasbIBaeT, UTO CMeKTp OMepaTopa A, MpeycraB- 
JieT COOOM MHOXeCTBO OCcOObIX ToueK dyHKuHH W (A). HenocpeycrBeHHoe 
BBIVHCJICHHE Pe3OJIbBeHTLI ONepaTopa A, MPHBOAMT K copmysie 


W (A) = E— 2iR* (A, — AE) IRI. (7) 

B NpoOH3BObHOM rHsbOepTOBOM MpocTpaHcTBe §, 3aaqHM SPMHTOB orle- 

patop A, Tak, uTOObI CleKTp ero ABMAJICAH YacTbIO cheKTpa ornepaTopa Ab, 
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| Bene lonepatop A = ACG AY PaciuupuM 3aTeM o6u1acTb onpeyeienHa 
nmepatopa R* Ha sce npocTpaHcTBo § =H, PH1, cwutas, auto R_ oto6pa- 
KaeT Hy B §. 

OuesngHo, yTO onepaTtop A MMeeT BIIOIHe HelpepbIBHyIO MHMMYIO YacTb 


a A’ 
= RJR* Ww awWcTO BelllecTBeHHBIT cnekTp. Tak Kak JT = R*R, To or- 
peas : 


= 


: Ppt 

AMUHbIe OT HYJIA COOCTBeHHbIe YHCa OMepaTopa oF 
1 1 

“BEHHBIMM JWI orepatopa (Bete OSTOMY YAOBseETBOpAIOT ycsoBulo (1). M3 

‘MepeywHCeHHBIX CBOHCTB OMepaTopa A cyefyeT, uTO OH MoMmycKaer Tpeyrowb- 

‘Hoe mpeyicTaBuienue (°). 3a cuer cnetHambHOrO BbIGOpa OMepatopa A, 3TO TIpeL- 

“CTaBJIGHHe MOXKHO 3allHcaTb B opme 


ABMAIOTCH  coOcT- 


=\ 9 (x) dé (x) + 2i| E (x) Kd (x) (K=="), (8) 


0 


‘rye @(x)—HelpepbipHan cieBa HeyObiBalolulan (pyHKuMA, a EF (x) — TaKoe 
‘aOcOJNOTHO HelpepbIBHOe OPTOrOHAaJIbHOe Pa3sJIOXRKeHHe CIMHUUbI, ITO (PyHKILHA 
-R*E(x)R crporo Bospactaet. Cnextp ® onepatopa (8) coBnayaer c MHO- 
2KECTBOM OCOObIX TOYeK (byHKWHH W (A) u c 3aMbIKaHHeEM MHOKecTBAa 3Hade- 
Hu cbyHKuMH p(x) (0O< x <1), a MHTerpabHbler CyMMbI 


aS @ (Es) AEn + 2i >) AE-KAE, 


fab Pos 


(O = %y <<. She H 1) Hp <CEe Ke; AL, = E (xn) — E (Xn) 


“CxoOfstca 10 HOopme K A B cmpicae C. O. Wlarynoscxoro. 


PERN GD) ee) = 0 peg 
CJ ) ha er 9, a = H, CJeCTOBATeJIBHO, 
ang LATE AE.KAE. \—1 
sad =] r s Res 
abit italy oR) SRE HAs HED EDD 
4 sy AES I AE, ane Wer 
aoe Me oe 
on > AE, ca AE, sore AE, 
ait Se recep {Ey 4 —@ (§, ) 4 — @ (E;) < 
2) py AB. RyR* AEs rps DE, 
pend), eam ED Tp leg eek a Be 


TakuM OOpasoom, 


tL 


5 SR ARURS 
jE ey — VNE)1RJ = SB) ne opened Se 
iR’ (Ax y*R I (2- i ee 


Se ee 
a 
ide) 
SS 


Tak Kak 
W (4) = E—2iR (A— AE) RY, 


To, tomaran F(x) = RE (x) R uw mepexoqa B paBeHcTBe (9) “K lpefesy, 
nowyuHuM dopmyvly (2). 
| AHaJIOrH4HO JOKa3biBaetca. TeopeMa 2. OTMHUHE JHIUIb B TOM, 4YTO OMepa- 
pe Ao B 3TOM CuIy¥ae BIOHE HelpepbiBeH, TaK KaK BMOJIHe HellpepbiBHa 
e€PO MHHMasi UaCcTb, a CIIEKTP eFO COCTOHT H3 OAHOH Hb TOUKH 0. B cBa3H 


2 JAH, rv. 138, Ne 4 753 


C 9THM ycsloBMe (1) cTaHOBHTCA H3HUWHHM (7) u (8) 3aMeHHeTcA Popmyvioli 


1 
A=U\E (x) Kd E(x) ((K= (10) 


3. Ormerum ene caeqyrouwe cooTHomeHnna. Ilpx yenoBuax Teopembi | 
cymlecTByeT HHTerpas 
; ¥ 


A ihedicadheon 
x 
YMOBJETBOPAIONLHH TPH MpOW3BOJIbHbIX ()HKCHPOBaHHbIX X HM Y yCAOBMAM 
I, UW, Wl u (1). ®Pyskuun W(x,y,4) yaosnersopser unNtTerpasibHOMy 
y paBHeHHto 


W (x, t, A) dF (t) J 


W (x,y,0) = E+ 9) MOR 


ke 


H pa3JlaraeTCcH B CXOJSULMHCA TO HOpMe pA] 


1 


y yx 
ee Fo (HAY Af GED) Ok al 
ACM) oo HN Mee +20 \\ 5 Foe oe 


~ 


Y X32 


2i)8 \ \ 


x 


a 


AF ()d AP (x) I dP (x) 
X—@ (f) K—@ (m1) A— (mM) FO 


Kpome Toro 
W (X.ys AW (uy 2, A) ee ees A) ee ee Bh oz) 


; y * 
“ ie YW (x, 6 A)aF (t)W 1%, 2, 
W (x,y, A) IW (x,y, p)—J = 2t (u — AD a eter ee te 


AnaJlOrHunble COOTHOWMCHHA HMeIOT MeCTO IIPH YCJIOBHHX TeOpeMbl 2. 


Ojecckwh rocyapcTBeHHbIM nefaroruyecKHH HHCTHTYT Tlocrynno 
uM. K. JI. Yuruuckoro 9 I 1961 


UMTHMPOBAHHAA JIUTEPATYPA 


1 B. Il. loranos, JIAH, 72, Ne 5, ‘849 (1950). * B. Il. Iloranos, Tp. Mock. 
matem. oOul., 4, 125 (1955). *M.C. Jiupmuu, Matem. c6opu., 34 (76), 145 (1954). 
* 10. Il. Tu u36y pr, JAH, 117, Ne2, 171 (1957). § H. HM. Axuesep, MoM. lrass- 
Mau, TeOpHsit JIMHeHHEIX OnepaTopoB B rHuibOeproBom mpocrpancrBe, M.— JI., 1950. 
6M. C. Bpogackuih, JAH, 133, Ne 6, 1271 (1960). *7M.C. BponcKkut, YMH, 
16, 8. 1 (97) (1961). 
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Tloxaagn Akagemun nayk CCCP 
1961. Tom 138, Ne 4 


MATEMATHKA 


M. W. ABPAPHMOB u A. C. JOKA®APOB 


O HEKOTOPbIX HEPABEHCTBAX JIA LWEJION PYHKLMH 
KOHEYHOM CTEMNEHH XH EE MPOM3BOJHbIX * 


( [1 pedcmae.aeno axademuxom B. H. Cmuproeum 9 I 1961) 
C. H. Bepuuretn (('), crp. 269) goxa3an, uTo B ksiacce By, wesbix PyHK- 


Wu cTeneHH <V, OrpaHHUeHHbIX Ha BCel BelleCTBeEHHOH OCH, MMeeT MeCTO 
HepaBeHCTBO: 


sup [Pf (@)|<v_ sup jf (i. (1) 


—coo<x<00 —oo<x*<0o 


Cpe MHOrOUHCseHHbIX OOOOMeHHH STOTO HepaBeHCTBA TIpHBeseM cuepyroulee 


(cM. (7), erp. 154): 


Ecau f(z)€B,, mo npu awbom eeujecmeennom o 


sup |/’(x)sina-+ vf (x)cosa|<v_ sup |{f(x)|. (2) 


—oo< ¥<00 —oo<%<00 


OrTMeTHM, 4TO HepaBeHcTBO (2) ABsIAeTCH TOUHbIM pH J060M_ Bellect- 
BEHHOM &. ; 


O6o03HauHM Yepes Mc (9 > 1) Kmacc wenbix dyHkunh f[ (z,..., 2, 
CTelMeHH HE BBIIIe V,,..., Vn, aia KOTOPHbIX BbINOJHAeTCA yCOBHe 
co co 
Wii@y ae att \ VF (lay 22 yn) fP dx, .. dita < + 00 
—oo —co 
NpH t= p< -+ 00 4 
lie’ = sup \F (1, . << Sa) /< +00 
CO <j, 0005 X,<+ 00 
npH p=+ o. 
Jina uenot dyaxunu f(2,,...,2n) 43 Knacca WY), (1< p<p’ <0) 


uMeeT MeCTO HepaBeHcTBo C. M. Seer (°) 


n 
p< 2" TT we FD”. (3) 
i 


Hepapenctso (3) yrouHeHo B padoTax (*°) H OKa3aHO, 4TO AA Teno 
(pyHKuHH f (Z,,..-,2n) Cee. (1 p< pixseo) 


( n a Yp—1/p’ 
[Bs If? O<p<2), 
eos he lies ald, (4) 


IL () WEP > 2), 


* PesyJbTaTbl STOH 3aMeTKH Obi NOOwKeHbI Ha V Bcecowsnol KoncepesuHH 10 TeopHH 
(PYHKUHii KOMMeKCHOrO TepemeHHoro B Epepane B cenTsx6pe 1960 r. 
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Hepaseucrso (4), yTOUHeHO HaMH lasiee: M 
Teopema |. Mycmo f(%,... AVA ts a, (IS p<p’<o); 


#.—(\ 


S—HauUmeHollee Yenoe 4UCAO, He MeHoiulee, 4em p/2, A 4ucAao gq é6blOUpaermca 
uz ycnoeun 1/q+s/p=1. 

Tozda umeem mecmo: He pasencméo 
| AGAR AGERE Ke 
t Ba aay eit | oes = ay SS 
<4 (Quast Bu) = ARE ONO 2 I vp? 


1. 


“re q 1/q 

n 

a | at) S| Cakes alas 
/ —oo<t<oo 


tape eee 


| sint | 


Pye 65) 


B yactHocti, umes B Buy, To Bi <B> = 1/2(qg >2); us (5) waxoquM 
n /1/p—t/p’ 
( - sv oa 
AAP <TD GE) WPS > (6) 
k=1 ) 
Hepapeuctso (6) B OMHOMepHOM cJlyuae He3aBHCHMO OT Hac OHOBpe- | 
MeHHO TlogyyeHo A. ®. Tumanom (cm. (*), ctp. 248, HepaBeHcTBo (29)). | 
M3 HepapeuctBa (2) u (5) pu p’ = co HenocpefcTBeHHO BbITeKaeT, 4TO 
aa weno dyuKunn f(z)€W” (p> 1) umeer mecto HepaBeHcTBo 


sup af’ (x) + vf (x)| < v Va & (294 By) seve) fi. (7) 


—CO<.X<i00 : | 
B cayyae p= 2 HepaBeHcTBo (7) TOUHO JIMIIb pH a= VU. ) 
Hactosilai 3aMeTKa MOcBALeHa YTOUHEHHIO H OOOOMeHHIO HepaBeH- 
ctBa (7). , 
BpeemM o603HaueHHa: , 
a—B, ecnu a >B, 
ya 


ecu a<eB, 


Zt (a any atte tng (z) 
Pre ae eda 3 Bias, Be 
Df; 218,600) = 2 |) ce Z “A 
=1 anil 
OS Mee OK 
fn , ” ns 
(@ 0%) @ at. a: 
46 ii y, Bo "Te ; 
ia) a. a 
et, CL et OE a 
rhe z= (2,...,2n); @:-4 6 — kommsiekcuble 4ncua; 1, Ho, Ae ae Bette su) - 
HEOTPHILaTeJIbHbIe WeNble WHCIa. 
Teopema 2. Jan yenod gynxyuu f (%,.--,2n)EWK.v, (1 <p <2) 
umee M 
C va] 
wy Wh Wes, max (a, )-1/p ia © 
| D. [fi 254,630’, ae] |< v, hh If ip (8) 
Tw k= 
20e 
[oo] joe) rT ‘ ° : \ 
eae: | : ial gk ( Sin (Xp, + iVpYp) i 
7 Mea a wl 16 7 = 
ee JAS ies Xp VpYp 


1/4 
GXFSe . din | 


Lt il , sin (x, + iV,y,) } q 
aoe 3) ; —_—____— 
ot, ( Xp + EVRY p 


k= L OX, ‘ 


tu 4ucao q onpedeanemcsa us ycaoeun 1/p + 1/q=1. 
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Qeesupwo, 470, Korma ye= 0 (Rh = 1,2, 0..6-9ft)eq)iae eo. yucla a.u b— 


- BeULeCTBeHHbIe, XOTH Obl AIA OMHOTO 3HayeHHA k uncna Or, Hi a), HMe€roT pa3- 


HbI€ YETHOCTH, HepaBeHcTBO (8) mpHMeT BUI: 


i Lier eord: ck. ‘< 


rn n 


| max (a,,@,)+3/ 
= \ a2 b2 r! 2 py) 
> ja I 2} 4 eT] - 4 | n/2 I] Vp eo | File ’ 
pm 2p + h=1 oar Lie See 
ae (Xs wha) | 
TlocneqHee HepapencTBo ipeBpallaercs B paBencrso We tq ee ena 
QA PyHKILHH 
Tey PSHE ER \Cad Pr (as.ar) / Si Vax, \(@R) 
eee a[] wore (vey, oT] semen (Ste 
1, Th, k=1 fcae edie & 


ABMAIOMeHCA WesOH (yHKWHeH u3 KJacca V ciere : 


nl 


MmeectHocrn, 1yCIb O== 0, L< p<. 2, y,p=0. (Rk =)1,2, aan) a. = 
= &, — IPOM3BOJIbHbIe HEOTPHILaTeJIbHble YACHa, a O, == 0) (Resilw 2 eer). 
B 93ToM cayuae Ana wenoh cyHKunn f (2), .. new” i 


HMeCeCM 


Pica A (x, 


a) cA 9) 


Of Ole 


n 
rae 
[Ipu p = 2 nepasBencrBo (9) mpeBpalitaetca B paBeHCTBO AIA PYHKILMH 


sin =e 


X 


n 
sin kx\%r? 
IL ( kx ) pu Hy Beret yt neiee A 


lig HepaBeuctBa (9) nosyyaeTcd HepaBeHCTBO, KOTOpoe paHee MoO JyyeHO 
B paOotax (°,°): 


| Fe at eee) ie Vv, \U/p 
| EL STL AB) ome PER. 


Oy an 
Os. 2. OX, “ae 


Teopema 3. //ycmo s — Haumenouee yenoe, He MeHoWWee “em p/2 (p >1), 
4uCMO gq é6bloupaemca u3 ycaoeua 1/qg+s/p=1 u Yy,— Rg gee 


eewecmeenHole “ucaa. Toeda Oana yeaoti gyxKkyuu f(z), -. , zn EW hee: 
(p > 1) umeem mecmo Hepaeexcmeo 


An 


, V/p > sh ( ) F 
BO etn hn tin) |< LI (=) [eee lip’. (10) 


PV2,Y, 


Hepapeuctrso (10) aBpasetca yrouHeHHeM COOTBeTCTBYIOWerO HepaBeHCTBa, 
nojlyyeHHoro B padote (*). 
Tlyeth (xy, ---, Xn) >> | —cuKcupopannan dbyHKunsa, HenpeppiBHasn 
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B N-MePHOM 93BKJIMAOBOM MpoctpauctsBe R,: 
(4 yy RF) 


CUGits bose aN = su << 
( = n) —00<%, - Spee) P (M4, + + Xp) i‘ 
{nl<t, eee lon! <tr 
my, 
Rk 
ate sy Abr, Mitt hE? Se teeta): 
ky=0 Ry=0 
Ososnayum yepes W\9) , Knacc wembix pyHKunit f(xy, ..., Xn) cTeneHn 
V;.-., Vn, AIM KOTOPbIX KOHeYeH CJlefylommMa unTerpan JIeGera: 
00 oO 
(a) : FAG tee sete) ; 
ari)? =). ) (S| and. 
—oo —0oo 


Teopema 4. Ecau a, b—eewwecmeennole 4ucna, Kastdoe us 4Uucer 
Dns On (Re 12, ,n) nesagucumo Opye om Opyea npurxumaem SHAMeHUA 
HY Ab U Seu npuuem xoma Obl OAA OOHO20 sHaYeHUA Rk 4ucaa On UW oXy 


He PAeHbL, mo 
| Dy aa Ufs x5 a O30, oP] 


© (Saree) = 
a? pe ae 
S| I; eet ell oe 2a, + 41 
nm 
max (a, +a Gees f 4 13 
x a2 |] (Vn + An) we M ene i nN ) IF 
\ nm: 


k=] 


rye Ap, —TpOWSBOJIbHbIe NOJOKUTeMbHbIe MapametTpbl; D,+.[f; x; a, 6; a’, a”) 

nowlyuaeTch 3 BbIpakeHuA Dy, [f; x; a, 6; a’, a] 3amMeHOH Vv, Ha Vp + Ap 

(e=1,2,...,n). Dlocneqnee nepapencrso .B cayyae @(%,...,%n) = 
nh 


, es 
= II (lie tn), Ap = Vv, HW TpH Vz— co peBpalllaeTcA B aCHMNTOTHYeECKOe 
k=1 


PaBeHCTBO IPH X%y=—%X%=...=%,=—0 waa yHkunn g)(%,.-., Xn) = 
=Q(%1,---, Xn) fo (1, ---> Xn), ABIAOWeica weno dyHkuHeH cTeneHH 
Vy, -++) Vn, THe fo (X1,-.-, Xn) OMpefsenena BbIIle. 

MucTuTyT MaTeMaTHKH H MeXaHHKH [ocrynujo 


Axajemun uayk A3zep6CCP 5 I 1961 


UHMTHPOBAHHAA JIMTEPATYPA 


PG, H. Beep a nite hu, Co6p. cou 1) isa aAl CCCP, 19520) Hah. Ax ae 
3ep, JlekuHH no Teopun anmpokcumauuu, M.— JI., 1947. %C.M. HukoapcKui, 
Tp. Mateo. uucr. um. B. A. Creksiopa AH CCCP, 38, 244 (1951). *U. WU. W6parumos, 
YMH, 12, B..3) (75) ,°323 (1957): © © Be VM. V6 p arumos, H3p. AH CCCP, cep. matem., 
23, No 2, 243 (1959). GIS IGE M6 parumos, JIAH, 128, No 6, 1114 (1959). * A.®.T u- 


Ma H, Teopusa npHOMKeHUA CPyHKUW AelicTBHTebHOrO MepemenuHoro, 1960. § H. VU. HU 6- 


p arumos, M3s. AH CCCP, cep. marem., 24, 605 (1960). 
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Woxaane Ankayemun nayr CCCP 
1961. Tom 138, Ne 4 
, 


MATEMATHKA 


H. A. KASAPHHOB 


O 3AQAUE CKAJIAPHOH JMSPAKILYM QJIA IJJIMNTAYECKOFO 
WWJIMHAPA H IJWJIMNCOHJA BPALIEHHSA 


(IIpedcmaeaeno axademuxom A. A. Jlopodxuyetneim 21 I 1961) 
IlycTb € — SKCIEHTPHCHTeT, OTIEJICHHbIN OT CHHUIWbI, T. €. AIA KOTOpOro 


‘BbINOJHAeTCA yCJIOBHe e€ > eo > |. Pemienue 3aqauu cKanApHOH Auppakwuy 
AIA QIIMMTHYeECKOFO WHIHHApa WIM IIIMNCOMa BpalleHuaA C TAKMM 9KCILCHT- 


(pucuTeToM BeyleT ceOa C TOUKH 3pCHHA e€TO 3a4BHCHMOCTH OT TreOQMeTpHYecKHx 


NapaMeTpOB COBepleHHO TaK 2%Ke, KaK pelleHve TOM Ke 3aa4dH COOTBETCTBEHHO 
JIA KpyroBoro WHIMHApa usu ccbepbl. OfHAKO 9TO CBOHCTBO Hap yulaeTcA, ecu 
mp (bHKCHpOBaHHbIX SHAYeHHAX YTaBHOH MOyocH a WM JWIMHBI A nayato- 
ule BomHbI e —> 1~. [lokaxem, Kak NOCTPONTb OOMLy1I0 ACHMITOTHYECKyI0 TeOp MIO 
win Oombmux 2na/k, KOTOpasd, BO-HepBbIX, JlaeT H3BeCTHbI€ peSyJIbTATH! NIA 
SKCICHTpHCHTeTA, OTIeJIEHHOTO OT e(MHUIUbI("4); BO-BTOPbIX, JaeT HOBbIe Pe3YyJIb- 


‘TaTbI, Mp é, JOcTaTOUHO OH3KOM K 1, a HMeHHO, Kora 


Qn 67/(Aa) << 1, 2na/AS> 1, | (1). 


KH, B-TpeTbHX, ONHCbIBAeT B NPHHWMNe NoBeeHve pellleHHA 3aa4M CKasApHOU 
Muppakuun Aa MOObIX MOMOKUTeMbHBIX e. Pav KpaTKOCTH MbI Oyjlem paccmatT- 


‘PpHBaTb TOJIbKO 3anauy Tupuxuie AAA SIIMNTHYeCKOrO WHIMHApa 3, a WIA CJLy- 


Yad JINMMCOMLa BpPalleHHA OFpaHHYUMCA JIMIb POPMYJMPOBKOM HEKOTOPHIX pe- 
3YJIbTATOB. 

BpeseM aHNITHYeCKHe KOOpAMHaTHI (E, H), AIA KOTOpbIX x =cch§cos nH, 
y =cshEsinn, Tak uwro HanopepxHoctu B §& =§&,=sech‘te. Torgas cay- 
yae sagauu Jiupuxne dyHKkuna [puna OTHOCHTeIbHO JIMHMH-HCTOUHMKa 
¢ KoOopfunatamu (8, t) H ee HOpMasIbHad MpousBoqHad pH §& = €) uMewT 
pug, (28) 


w(&, 1, 2, 0) = lim 7 \ OS aE”) Gln, 1, —vdv (B>E> 8). 
r 


ager anty w_1(§o, V) 
(2) 
Ou (Eo, > &, tT) nant. =a\ W_} (&, Vv) G (n, T; ve) Vv) A 
0g - so ami A w_a (Go, V) oe 


rile w_,; — pellenuve u3 L,(§,, 00) ypaBHeHHA 
Sa + (rsh? + yy =O (y= 0(—is + 2a/d)); (3) 


4, — pelleHue ypaBHeHua (3), yHoBmeTBOpsAIOee TpaHHYHOMY YCJIOBKIO B &); 
G—yrnopaaA pesonibBeHta dyHkunH [TpuHa HU NyTb UHTerpupoBaHus 
l —pamas, KoTopaa oTfesset nomoca G(v) oT Hye w_, (Vv). 
Jlaa mlosyyeHusA yOOHbIX upefcTaBJeHHH MHTerpaiop (2) B TeHeBO 30He 
UX HY2KHO BbIUHCAATh C MOMOM[bIO BbIYeTOB, 3aaBaeMbIX HYJIAMH Vp (§, ¥) 
elleHHA W_,(Eo, v, ¥). Katou K pelieHHio 3afaun sexKUT B TOM, 4TOOBI 


jualitu (byHKUHOHabHOe MoBeseHHe STHX Hye. OTO yfanocb CfeJaTb NpH- 


MeHEHHeM TeOPHH aCHMNTOTHYeCKHX pelleHHH AuppepenuManbHbix ypaBHeHHuli 
€ MepexOHbIMA TOUKaMH B TOM CJlyyae, KOra BbIMONHAeTCA ycmoBHe (1) 
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HJIH HMeeT MeCTO, Eq Ze >. B ocraJIbHbIxX culyYanX aHadMTHYeCKOe BbIpa- 
*KeHHE WIA HyJeH HaliTH He yasOCcb, OMHAKO HX. MOXKHO HaXOJMTb YHCJEHHO. 

Ecnu |v| Man no cpapHenuio c |72sh?§)|, MoxHO OKMaTb, 4TO TOUKA 
w_,(&, Vv) JKT Ha SKCMOHEHIHAIbHOH 4acTH KPHBOH pellieHuA wW_,(E, v), 
TaK 4YTO TakHe 3HaveHHA V He MOryT ObITb HYJAMH Vp. Ecan §& 228 > 0, 
TO, Korga |v|, BO3pacTad, CTaHOBHTCH NPHOMH3HTeNbHO paBHbIM — Y*sh?&, 
MOXKHO OMKHaTb, YTO TOUKA W_,(&,, Vv) OKaxKeTCA Ha OCIMINMpyouleH uacTu 
KpHBon w_,(€, v). [lostomy MoxKHO MpeAMONOKUTb, YTO CYIIeCTBYIOT HYJIR 
Vn Topsyka y?. MoxHO TakxKe O#KNMaTb, YTO yacTcH HaHTH BH STHX 
HyJleH, HCMOIb3YA aACHMMTOTHYeCKoe MpescTaBseHHe w_,(€, Vv) BONMH3H Tako 


mpoctoH MOBOpoTHOH ToukH, re sh>—=—vy* u E>£. Opgnako mpn 


E,—0* u upu |y|> AN, rae 7 tbuKcupopano, 9TH paccyKTeHus Hen pHMeH AME. 

@aktTuyeckH, Kora B Mpefese €, = 0, 3TH HYIM UMeIOT NOpsAOK _ BMecTO 7”. 

TakuM oOpa30M, Ix Toro uTOObI NOJyUHTb pellleHve 3aqauuy udpakunn 

WIA BCeX NOJIOMKUTEbHBIX €, HEOOXOAMMO HaliTH nopxxXo_Auee mpHONMKeHHE 

pewenua (3) B oOmactu k|y¥|<|vj) CK |y|?. Sra acumntoruyeckan Teopus 

pemenua (3) OyfeT KpaTKO onucaHa HHKe. 
Samuiem ypapHeHne (3) B dopme 


Y | 2 (she—shte)y=0 (4) 


iA Toro, 4TOOb! erO MO2XKHO OblIO COMOCTaBHTb Cc ypaBHeHHem BeGOepa 
d?u/dz? — 7? (z2— e?)u = 0, cTaHJapTHbIM pellieHHeM KOTOPOTO: ABJIAIOTCH 


yHKuHH 0, (2, 7, &) = Dy, ove) (V 27e 7 ""2), 6 =(— is n=0, 41, 
z , ? 


Ec cBa3aTb Zz HM & COOTHOMIeHHeM \ (t? — 2?) "dt = | (sh?¢ — sh? e)” dt, 
€ € 

TO pelUe€HHH Up, NalyT aCHMNTOTHYeCKOe TpefcTaBJeHve pelleHHA ypaBHeHHA 

(4) qua Oonbumx |y|. Hynu v, pemienua w_, OylyT npHOMKeHHO CoBlalaTb 

C HYJIAMH peliieHHaA v_,[Z(§,), Y, €], PaccMaTpHBaemoro Kak (QyHKILMA v. 

Ilocne Toro Kak onpefeneHa tyHKUMOHabHaA CPOpMa HYJeH Vz, OCTaloulHecs 

War B MOCTPpOeHHH pHa BbIVeTOB MpOM3BOAATcA 6e3 ocoboro Tpysa. 

Ecmu & oTMeNeHO OT HYJIA, TO V_y XOPOIO ONMChIBaeTCA B TepMHHaXx 
yHKunl Sipu (*). Sro npHOmM2xeHHe NpHBOAUMT K pesybTaTam (12). Ecau 
e® = O(y"), v_, saBanetca yHKUMeH NapaOosMyeckoro WHMHApa orpaHy- 
YeHHOTO HHeKca. EcaM 9TOT MHICKC He CJIMUIKOM BeJIMK, HY pellieHHA v_; 
MOryT ObITb HaliJleHbI C HCNONb30BaHHeM MpefcTapsenua D, (x) cTeneHHbIM 
psmom (22). (Korza |V2y z| BemuK, v_, He uMeeT Hyvlel. ITo HenocpescTBeHHO 
BbITeKaeT H3 CTaHMapTHoro mpencTaBsenun D, (x) Aaa Oonpuimx |x|.) Takum 
o6pa3o0M, pH ycnoBuH (1) Mox%KHO HalTH, 4TO 


: 1) *Qe™!/4a Mae. 
va =16n~| (4n " i+ OS | (ae Uelon .. .); (5) 
Ow— (Eo, Vn) — 
— 


fhe! a 9\—8n ss eae 1)"n! ge ho atonENS ALS ge gOis [1 tt O (7725) a8 O (771). 


AcuMITOTHYeCKoe NpvOsMxKeHHe yraOBOH pes0bBeHTb! (byHKuMH puna 
G(y, T, —V,z) HaxoOJuTCH HemocpeACTBeHHBIM TpHMeHeHHem TeopHH Mak- 
Keanu (*). B Tom cayuae, Korga €? uMeeT Goslee BLICOKHM NOPAOK, yem 7", 
HO He OTJeJeHO OT HYIA, (PyHKWHOHATbHYy!IO POpMy HyJeH He yaeTca HaliTu 
HH lpeycTraBseHHeM V_,; TNlocpeACTBOM CTeleHHOrO psa, HH mpecraBsenn- 
eM V_, C NOMOMbIO (PyHKuWMH DpH, Korfa vV_, (paccMaTpHBaeMaaA kak 
yHKuAA Mapadonmueckoro WHHHpa) HMeeT OOMbIINe 3HAYeHHA MHJeKCa H 
apryMeHta. 
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CO 


Hwxke NpHBOAATCH fpa pesyJbTaTa, NOsyYeHHbIe Mph YCOBUAX (1) 
(y Oepetca mpx s = 0): 


— 15 ,)/ 2 


wee 
(= ~) o 


sh& 


a i “<2 fs CO ve 
0 


0g nl (sty sh 8) 2 


: cake 

. x exp (— iy (chE — 1) + 0 (6, — 5i)/8] G (, T, — Vn). 

t 3yecb 

’ a ay Ne ee ai 4 th — cos v) (A cost) pep Oia 

Z G(n, + v,) ~~ + | eae | x 


x exp (— iy (2 + cos n — cos T)] |r ( = Ped inl? ( so 


- xorga + (1 —cost)<1 4 y(1+cosn)<1. aa coy4aa 7 (1 —cost)< hi 
4 (1+ cos) >! 


G (nyt, — Vn) ~ 4 |- (1 + cos T) ii pa ir(—cost) +74 p/8 y 


\ 
5 
} Ar! 7 sin? t 
e3ni/8 r = 4B ye 
Kee ee si7 
; | Vy sin q 4 [ fg n 
é 1—isc, 
1 ‘ ; . 
, aos 1+ cos nH le ce IS, [ | 4 } ; 
ths, Cel ee i Daeg get JB = 2 Wee Dae! ae 
| Qe | anh (1 cos t) | P ( i My 3 — is. An+ Bal}, 
t | I | 
rye 
i (sin n) 404 [2 2.0 cosn) " ( Sti n) n gf Mesa) mess 
Meister f, 2 [is 
n n 
If If | ) 
(=) — 


STM pesysbTaTb ObINH MosyyeHbI B COTpyAHMYecTBe c JoKTOpom P. ®. Lyz- 
puyem v3 PafuaunonHol ma6opatopun Muuynraxckoro yHuBepcutTeta. 
Cayuya 9nnuncounyza Bpameunua. Ilycrb Tenepb § U y 0003Ha- 
_ qalOT SJIIHTICOMJaIbHbIe KOOPAHHAThI, COOTBETCTBYIOUINe IJJHMCOMAy Bpalile- 
wus. Ponb ypapnenua (4) urpaer ypapHenue w” + {y?[1 + 2e(€?— 1)*) 4 
+ (—2— 1)"}w=0. Sto ypaBHenue comocraBsseTcs c ypaBHeHuem d?W /dz? + 
— +f? (1--ez4)-+ (22) ?] W=0, pemienuamu KoTOporo ABJAIOTCA PyHKUAH Yur- 
Tekepa Weyjoi,o(2i~z). OcHoBHas 3afa4a COCTOMT B TOM, 4TOObI HaliTH acHMn- 
TOTHYeCcKOe NpHOMKeHHe STHX (yHKUN paBHOMepHO JWI OowmbuMx | ¥| 
uw upu O<|e|<e,. Jlna &, oTfeneHHoro OT HYJIA, H3yyeHHe STOTO NpH- 
O6mMmxKeHHA JaeT pesynbtate (1°). Ilpu mMasbix sHayeHuax 7 (&>)— 1), T. e. 
e = O(7"1), npumMenenve Teopuu Max-Kespu (°°) Maer pe3syJibTaTbI, COOTBeT- 
 cTBYIONMe pesybTaTaM, NOJyYeHHEIM AA WusMAApa pH ycuopun (1). Las 
_ MpOMexyTOUHLIX 3HaveHHi € KaYeCTBeHHAA TeEOPHA OMATb-TaKM HENPHMeHUMA. 
Hye nometiaiotca OTebHbIe pesyJIbTaTbl id MaJIbIX 3HayeHU 7Y (Ey, — |). 
a) 3anaua JIupuxae. Ecan |y(1+n)|S>1, To 


ne) 5 cutee grok (Lent 
0E ‘5 In [2i7 (Eo — Ay 4— 1?) (2 — 4) i 1 


6) Sanaua Heiimana. Ecau |y(1+7)|<1, To 


co 


P90, 8, I~ Pay (1 +B) I — (ET, 


iS) 


oot 7% 


764% 


Ho ecau jy (1 + )|S>1, To 
i Yo ix(n—B y o i an 
2 (Eq, 1, B 1) ~ Jy(—1)"'2%e" 11 — m4) (1 +) — DI GEA) 
0 


Sta cTaTbA Oblda HallucCaHa BO BpeMxA MpeObliBaHHa aBTropa B CCCP npn 
mowmepxke HawnonaibHoro HayyHOrO (ousa. 

Aptop BbipaxkaeT OnarofapHoctb A. IT. Epmiopy, npwusasiuiemy yyacTue 
'B HallMcaHHH pyccKOrO TeKCTa CTAaTbH. 


Maremaruyeckuit uHcTHTyT HM. B. A. Creksosa Nocrynuso 
Axayemun Hayx CCCP 16 1 1961 


HWUTMPOBAHHAA JIATEPATYPA 
1N.D. Kazarinoff, R.K.Ritt, a) Trans. IRE Ref. Group on Antennas 
and Propagation, 7, Ne 4 (1959); 6) Ann. of Phys., 6, Ne 3, 277 (1959). 2? N. D. Ka- 


zarinoff, Arch. f. Rat. Mech. and Anal., 2, Ne 2, 129 (1958). *R. W. McKelvey, 
a) Trans. Am. Math. Soc., 79, 103 (1955); 6) 91, Ne 3, 410 (1959). 
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Jloxnaagwm Akafemuun nayrk CCCP 
1961. Tom 138, N4 


MATEMATHKA 
c. f. KPEHH u E. M. CEMEHOB 


OB OJHOM WIKAJIE MPOCTPAHCTB 
1... (I1pedcmaeaeno axademuxom M. A. Jlaepenmbesvim 29 XII 1960) 


Ilyetb R—unekoTopoe lpoctpaHcTBo, Ha KOTOPOM onpejeyieHa Mepa 
u(£) (koHedHad uM GeckoHeuHad). Byxem paccMaTpHBaTb H3MepHMble Jeli- 
CTBUTeJIbHbIe dyHKuuu f(t), onpefenmenupie Ha R. Jina Kako TaKkou 
(byHkunu o6o3HaduM Yepes n;(y) Mepy MHOxecTBa Bcex To¥eK f£€R, B KO- 
Topix} (¢)| > y. JluneiiHoe MHoxecTBO BCeX CYMMMPYyeMBIX KOHCYHO3HAUHBIX 
tpynkuui o6osHayum yepes S. Onpesenennpiit Ha S cbyHkunonan 
: Mi es 
q lfls, =\ nF * @) ay * (1) 
i 0 
OOsajlaeT BCeMH CBOicTBaMH HOpMbI. [lonomHeHHe NpoctpaHctsa S To HOpme (1) 
6ynem o6o3HayaTb yepe3s S,. HetpyfHo noKka3aTb, yTO Sq COCTOHT H3 Bcex 
M3MePMMbIX (PyYHKUMM, AA KOTOPbIX HHTerpas B (1) KOHeYeH, MH HOPMa 93THX 
dyHKWAH onpenennetca copmyson (1). 

Ilyctb f€S. Odo3HauuM Yepes Ci, C3, ..,5 Cy HepectaHosky B yObIBaro- © 
tem mopsyKke aGcoJHOTHBIX BeJIMUMH BCeX HeHYJIeBbIX 3HaYeHHH CyHKIMH 
/ (¢) u mono%*xuM Chii = 0. Ilyctb E,— MHOxecTBO, cocTOMIee H3 BCeX 


rouex R, ana KoTopprx |f (t)|>>C;. Torna 


lls, = Dy (Ck— Cru)L (Ex). (2) 
k=1 


M3 g3Tow dmopmysbl BHO, 4YTO || Fils, = Ci = vrai sup | f (¢)| u |lflls, = 
3 8 (CoCr) (E,) = VIF Ola. Takum oOpasom, mpoctpanctsa S, u S; 
k=1 
copnafaroT c npocrpancrsamu L, u La. B cayyae, korga R = (0, 1] w p— 
mepa Jle6era, mpocrpancrsa S, paccMaTpuBasiucb paHee apTopamu (°). 
1 
Hopma BBofusacb 10 3KBHBaeHTHOH dopmyse |] \s, = (1 — a) \ tf" (t) dt, 
0 
rae f* (¢)—mepecranopka dyHKuun |/(t)| B yObrBatollem mopayKe. 
Ms dopmysbi (2) BuyHO, uTO HOpMa ||/|ls, upa fES aBlaetcs morapud- 
‘MHUeCKH BbIMyKNoH dyHKUNeH OT o, T. e. IpHa<mB<y 
; 1—B p—a 


ls <WF IRI FIS (3) 


Jina xapaktepucruyeckux yHKuni yp (¢) “sMepuMbIX MHOxecTB ECR 
KOHeYHOH Mepbl HepaBeHCTBO (3) TlepexXOJUT B paBeHCTBO. 
 Ogno u3 BarkKHelilimx cBolicrs mpocrpaHcTBa S, OMMCcbIBaeTCA JIeEMMOH: 
Jlemma. IZycmo na mxoocecmee S onpedenena noaynopma © (jf) makas, 
dmo Ona moboti xapakmepucmuueckoli dynkyuu Ye (t) cnpaeedaueo 


D (ye) <M] xels, = Miw(E), (4) 


2de M ne 3aeucum om eol6opa mxosxecmea E. 
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Tozda Onan awboti gdynkyuu | €S cnpasedaueo Hepasencmeo 
(Ff) < 2°M | fls,- (5) 


~ - 
Koadquyuenm 2* moocno onycmumo, ecau useecmno, umo (4) cnpasedaueo 
Oana ecex gynkuut uz S, npurxumarwwux moarcko 3xHavenuna —1, 0, | 
Jloka3saTembcTBo. Coxpansan o603HaveHHA, MpHHATHIe B (2), MO?7KHO 


n 


3anucatb, 470 Ua hes > (ATO IS i (t) Xe, (2). yer 2B, = Ej AE 


k=1 


npuyem f(t)>O mpn tEE, u f(t)<0 npn» t6Fs. Torga D(f)< 


S > (C} eee Chin [D (x pt) ae ® (x 52) < >| (Ch Chia ut {{p (E})}' = 
k=1 ep 


R=1 


SWE i SoM tC, Ce aie) pace ge 


k=1 


Kosadpuunent 2“ He nosputes, ecnu (sign f (t)-y%e (t)) <M [p(E)}P 2. 
JlemMa OKa3auHa. ) Rie 

‘“Caenctspue |. Ilycrs u3mepumaa dyHKuna @(t) OONafaeT Tem cBOH- 
CTBOM, 4TO JA m1060ro H3MepHMoro MHOxecTBa EC R 


Jie @idu <M tw (Er, pvonn ) 


? 


ie 


rae M ne 3aBucut of BbIOopa MHOxKecTBa FE. PaccmoTpum yHKUHOHAN. 


9 (f) = lie gp (¢) dp. . (7) 


Jia nonyHopmpr © (f)=|@(f)| Oynzer, B cuay (6), BHIMOMHeHO HepaBeH- 
cTBOo (4) aia Bcex (byHKuUNH u3 S, NpHHuMalollAx TONbKO 3Ha¥eHuA —1, 0, 1. 
M3 memmbi Torya culenyet, ato @(f) Syzer Ha S orpaHHdeHHbIM B HOpMe IIpo- 
crpanctBa S, dbyHkuHoOHaomM. Hopma ero 6yjerT BbiuucAATBCA 0 cbopmyse 


|@ Ie = sup [p (Eat | ip (t)|du, re (8) 
13) 


rye supremum Oeperca MO BCeM H3MepHMbIM MHOxKecTBaM ECR. 

MoxxHo nloKa3aTb, uTO Mpy OKa<1 Benkuit AMHeMHDIM yHKUMOHan 
Ha Tpoctpauctse Sq MpeycraBuM B Buje (7), rae dyHKuua p(t) oOnagqaer 
cBolicTBoM (6). Takum o6pa30m, comlpsxeHHoe K Sq MpocTpaHcTBO Sz Up 
a<( 1 MOXKHO paccCMaTpHBaTb Kak TIpocTpaHcTBO BCeX M3MepHMbIX yHKILHii 
(Zz) ¢ KOHeUHOH HOpMoi (8). 

CneactBue 2. Ilycrb munetupii oneparop A, onpegzenenubti ua S 
M fleicTBylollui B OaHaxoBo mpoctpanctBo F, orpaHuyeH B HopMme S, Ha 
MHOMKeCTBe XapakTepHcTHyecKkUX *yHkuul, 7. e. | Aye |p CM|yels,; Tora 
OH MOET ObITh N10 HeNpepbIBHOCTH paclIMpeH MO MHHeEMHOTO OrpaHHyeHHOrO 
onepatopa, felicrBpyiomero u3 S, B F. Jlua foKa3aTembcTBa yTBepxKeHus 
ocTaTOUHO MIpHMeHHTb JieMMy K (yHKUMOHaTy DY (f) = || Af llr. 

Caexcetsue 3. Ilpocrpancrso Sz BnoxKeHo B npocrpanctso L ;j° H 


Ta 


fe, Sls: we 1G 


Hepaseuctso (9) cuexyer u3 Toro, uTo HOpMa @ (jf) = \f\_a Ha xapaxK- 


1—a 
TepHCTHYeCKHX PyHKILMAX PaBHa HOpMe B MpoctpauctBe S, u M(/) = M(|/)). 
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# Jlerko BugeTb, .4TO B cvulyyae p(R)< co mpocrpanctso S, cojepxut 
8 cede Bce mpocrpanctsa L ,_ a mpu e>0. | 
CnencTBue 4., Myers Ha MHomectBe S olpefeseHbl TpH TOsyHOpMb! 
®,(/), Dip. (f) 1 Dy (f), mpusem Ha xapaKrepucruyeckux byHKMHAX Xz (2) 
Ds (X2) < Mil) Xe lls» Pe (KE) < Mel Xe Isa, 4 Pr+= (he) S K@; * (xe) D3 (Xe), 
le t—HeKoTOpoe yuc0 Mexay O u 1. Torda mp a= a,= (1—t) & + To. 
ciipapeymuso HepapencTso (5) c KoncranTol M = KM, M3. 
 Cnegersue 5 (untepnomaumonnas Teopema). Ilyctb Fy, fy.- 4 Py —TpH 
6atiaxoBBIX IpocTpaHcTBa, HMelollwe Hernycroe nepeceyeHue F, Hw MycTb Mpu 
me PF lle. <c hr, || lr, Tue c He sapucut or BElOopa hEF. Ilyctp 
A — oneparop, onpegeneHubrit na S, jelicrsyiomnit B Fu o6afaroilnit CBOUCTBAa- 
hm: | AAA ey = |* LAF le, IA (FF olen STAT e+ | Agden (@ = 11 +, 2). 
_ Ecnw yaa xapaxtepucruyeckux cpyHKunit ye (t) | Axe lr: < Mile Ilsa, 
4 | Axel: < Ms\XeE ls,» TO pH moon f ES cupaBeyiHBO HepaBeHCTBO 


i VAP ley. < 2°7eMi “Ma ||flls,_» THE = (1 — 1) on + Tote, (1) 


; Cnencrsue 5 bblteKaer 3 ciegcTBHn 4, ecw momoKUTE OD, (f) = 
= | Afr, @=1, 1+ 1, 2). Ecnu oneparop A suHeeH, TO H3 HepaBeHcTBa 
(10) cylelyerT, TO eTO MOXKHO pacIHPHTb NO HeMpepHIBHOCTH oO OrpaHHyen- 
‘woro omepatopa, felicTByroulero M3 MpocTpaHctTBa Sa, B MpoctpaHcTBo F,+.. 

_ B enyyae, Korya onepatop A sBaveTCs eqMHHYHbIM, H3 HepaBeHCTBa (10) 
Tipu ycOBHM cormacoBaHHOCTH HOpM B UpoctpancTBax F,.. Hi Sa. cienyer, 
‘yTo MpocTpaHcTBo Sz, MOXKeT ObITh BOAeHO B MpocTpaHcTBo Fi4i-, H Hale 


yTBepxKeHHe HOCHT XapakTep TeOpeMbI B.1O?KeHHA. 
| Onpeneneuus. Byyem ropoputb, yo onepatop A sBAneTcH ONepa-- 
TOpOM THUa (o,8) WMH MAKCHMAMAbHOTO THA (4,8) HIM MHHH- 
Maabuoro Tuna (4,8) (0<a,8 <1), ecnM On ABUNeTCA OFpaHHYeHHbIM 
omepatopom, jlelicTBy!oulMM COOTBETCTBEHHO, H3 MpocTpaHcTBa og BO UIpOs 
‘ 1—a 
ctpauctso L , usu u3 mpoctpaHcTBa S, B MpocTpaHCcTBo Sg WIM M3 Tpo- 
arf a * 
-crpanctapa S;_, B MpocrpaHcTBo S,;—s. Upocrpanersa L 1 , Sa, Sy-a MOFYT 
: 1a 
ObITh OMpeenenb Ja pyHKuMH Ha RK c Mepo , a mpocrpanctBa L , , Sg, 


1—8 


S\-s— Ha Apyrom MiorKectBe Ry c MepoHu Ly. 
Cnexya (2), onepatop, onpefesenHbiii Ha (pyHKILHOHaJIbHOM IpocTpaHctse, 
“Ha30BeM KBAaA3HJHHEHHBIM, eCJIH 


JA (A, AIIM IAP, | ACF +9)1<%( AP +) Ae). (11) 


Auaunor Teopemp MapunuKkesuya(’). Mycme OC a, <8) 
{i= 1,2) u BB. Ecau Keasuaunetinolt onepamop A o6aadaem ceoticmeamu 


Fyn’ (y)< My | fils, mpu fESa; yn (y)< Malis, ape FE Say (12) 


M0 OH ABAKEMCA ONEPAMOPOM MAKCUMAAGHO2O MUNA (G2, Bajiedengee( | = 1) o,.-- 
+ To, Be =(1—1)8i + th. (O<t <1). 

Sra TeopeMa oTsvuaetca OT H3BeCTHOH Teopembl MaplwHKeBuda TeM, YTO 
BMecTO Hpoctpancts Ly, paccMaTpHBAaIOTCH NpocTpaHcTBa Sq WM BMeCTO onepa- 
topos Tua (a-, B-) — OMepaTOpbl MaKCHMaJIbHOrO THMa (%-, 8.). Hoxasatesb- 

cTBO IIpHBO_NTCA To Toi 2%Ke cxeme, MO Kako A. SurmMyHy AoKa3an TeopeMy 
apiuuHkesnya (2). Jin Kak on pyHKWHH H3S,_ yCTaHaBJIMBaeTCA HePpaBeHCTBO 
Aj 1—t AAT IF cy nee 2% 51 f. Be Ls 
Af fs < KM“ Milils, (Se), me Ke = gag (+ pte) (13) 
Korya onepatop A .1mHeeH, cipapeyiHBo Oovlee oOmee yTBepATeHHe: 
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Teopema 1. Hycms Oa Be l@=1,2) u ods, Bi Be 
ITycmb onepamop A, onpederennoiti Ha S, auneeH uU OAR XapaKmepucmu4ecKUuUxX 
gynkyuti YeES cnpasedauevt nepaserncmea 


yng? (y) < My (p(E) , — yn'aget < Mz (p(B) ™. (14) 


To2da OH no HenpepoleHocmu modem Obl’ pacuuuperX Oo Onepamopa maKcu- 
MQAAbHO2O muna (a., B:), do onepamopa muna (4., Bz) “00 onepamopa MUHUMAAb- 
Ho20 muna (a2, B-), 20e a, = (1 —T) a, + TH, B, = (1 —T)8, + TB, (O<CT< 1). 

Ycenopua (14) Ha xXapakTepuHcTuyecKHX MYHKUMAX COBNagawT c ycso- 
BHAMH (12), NodSTOMy Ha XapakTepHcTHyecKuxX CyHKUHAX BHINOIHeHO (13); 
TOra H3 CleCTBHA 2 BbITeKaeT, UTO ONepaTop A paclilupAeTca WO OMepatopa 
MaKCHMaJIbHoro Tuna (42, B-). ToT cakt, aro mpH ycnopuax (14) onepatop A 
pacliupsetcs jo onepatopa Tuma (a,,8-), Moka3aH CreltiHom u Yoiicom (*). 
Bo3MOXKHOCTb paciliMpuTb onepatop A Ao onepaTopa MHHUMAJIbHOrO THMAa MOKa- 
3bIBaeTCA NyYTeM Mepexofla K CONpsAxeHHOMY OMepaTopy. 

SameTuM, uTO ycnoBuA (14) 3aBeqOMO BBINOJHEHbI, ecw Onepatop A 
ABJACTCA OTepaTOpOM THIOB (a;, B;), MHOO MAKCHMAJIbHBIX THNOB (o;, B;), H- 
60 MHHHUMAJIbHbIX THNIOB (a, B;) (i = 1, 2). Orcioga BbiTeKaer: 

Cuegactspue. Ecan oa, B; (i = 1, 2) ynoBneTBopsioT ycnoBuAM TeOpeMbr 
H JMHeHHBIH onepatop A, onpefenenubii Ha S npn O<t< 1 pacwimpsertca 
110 HelpepbIBHOCTH lO ONepaTopa OZHOTO H3 THMOB (a, B-), TO OH pacluupsAeTcH 
10 HeMpepbIBHOCTH HW JO ONepaTopa AByX Apyrux THNOB (o-, Bz) (O<t< 1). 

Jl pxfla BaxKHbIX OMepaTOpoB H3BeCTeH HX THN. ITO NOsBOMAeT JeMaTy 
BbIBO, O TOM, YTO 9TH ONepaTOpbl ABJIAIOTCA OJHOBPeMeHHO onepaTopaMH 
MaKCHM@JIbHOrO H MHHHMAJIbHOrO Tula. []puBefem HanOoJiee BaxKHbIe MpHMepbl. 

Onepatop, cooTBeTcTByIOWlMH mpeoOpasoBannio TuapOepta Ha BelllecTBeH- 
HOH OCH, ABJIAeTCA ONepaTOpoM Bcex Tpex THMOB (&,a%) mph Oma< il. 
Onepatop, nepeBoqallui JaHHbIl TPHTOHOMeTpHuYeCKHH pA B COMpsAKeHHIH (°), 
ABJIACTCH Tak%Ke OMepaTOpoM Bcex Tpex THMOB (%, a) (O< a< 1). Onepatop 
Tha oTentuana Af = aaa I (y) ny, OlpeyeJeHHbIM Ha (PyHKWAAX B N-MepHoH 

aA 
oOsacTH, ph O<a< A/n saBAAeTCH OnepaTOpoM BCeX Tpex THTOB (4, {),. 
roe B=1-+a—A/n. 

Hanuune Teopem 06 onepaTopax Tuma NOTeHIMalla B MpoctpaHctBax S, 
u S, MO3BOuIseT pacCCMOTpeTb HpocTpancTBa PyHKUN, OOOOMeHHEIe mpoHns- 


BOJHbI€ KOTOPIX IIpHHayiexatT mpocrpanctBam S, Hu Sg, H NOyWHTS UA 
HHX TeOPeMbI BJIOKeHHA, BNOMHE aHaNOrMuHble TeopemaM C. JI. Co6omesa (°). 

ATIpvopHble OWeHKH Ja pemienuh AnPepenHiMabHbIX ypaBHeHHit 9NHNTH- 
yecKoro Tula B npocrpancTBax Ly, nomyyenuble A. WM. Kowienespim (*), MorxHO 
Take paCCMaTpHBaTb KaK YCTaHOBJIeHHe THMa HeEKOTOPbIX OllepaTopoB 4H 


NOJYYHTb anpHOPHble OUEHKH JIA pelieHHi B HOpMax Sy, seas 

SaMeTHM, HaKOHell, TO ycJOBUA TeopembI | He ABMAIOTCA HEOOXOAHMBIMH 
AIA TOTO, YTOOKI ONepaTop A ABJIAJCA OMHOBPeMeHHO ONepaTOpOM Tpex THIOB. 
(a., 8.). Jlerko nocTpouTb NpHMep oMepaTopa Cc TaKHM CBOMCTBOM, [JIA KOTO- 
poro ycospue (14) He OyZeT BHInNONHeEHO. 

ITpumevanue npu Koppexmype. Kak ctano u3BeCcTHO aBTOpaM, NpocTpaHcTBa 
So HW UX COMpAKeHHbIe Ja cayyan eCeroBoli mepbi Ha [0,1] usyaannch. 
Jlopenuiom (8) 6e3 CBA3H C HHTepMOsAWMOHHbIMH TeOopeMaMH. 


Boponexkckult JiecorexHHueckHit TlocrymHsi0 


HHCTHTYT 18 XI 1960 
UMTHPOBAHHAS JIMTEPATYPA 


~C. I. Kpey, JAH, 132, Nes (960)9 247A; Zvyemund, J. Maths Pisco 
Appl., 35, 223 (1956). >, J. Marcinkiewicz, C.R., 208, 405(1939). *E.M. Stein, 
G. Weiss, J. Math. and Mech., Indiana, 8, Ne 2 (1959). © A. 3urmyu4Q, Tpuronomert- 
puyeckve psp, 1939. 8 C. JI. Co60 eB, Hexoropnie npumeneHua dyHKUMOHAIbHOrC 
aHaJI¥3a B 3afauax MaTemaTuueckol cpu3uKH, JI., 1950. 7 A. MW. Komewaes, YMH, 18, 
Ne 4 (1958). § G.G.Lorentz, Ann. Math., 51, Ne 1, 37 (1950). 
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Wornuangn Akagqemun nayr CCCP 
1961. Tom 138, Ne 4 


NE ae ae 


MATEMATHKA 


H. Mi. KYMWOB 


OB YCJIOBHAX HECAMOCONPS)KEHHOCTH JIAHEMHOLO 
AMVPEPEHILMAJIBHOrO OMEPATOPA BTOPOTO NOPAAKA 


(I1pedcmaeaeno axademuxom A. H. Koamozopoeoim 21 I 1961) 


_ PacemorpuM Ha nmonyocu [0, oo) onepatop Ly, onpenesmaempli Wuddepex- 
“UHaJIbHbIM BbIpaxKeHHem 
} 


‘ =f +9 (x) (1) 
-W KpaeBbIM yC/IOBHeM 
cos a-y (0) + sina-y’ (0) 0. (2) 


@Myuxunio g(x) OyweM MpemnonaraTb felicrBuTembHOH M CYMMHpyemolt 
Ha BCAKOM KOHeEYHOM OTpe3ke, MpHHayexamlem [0, co). Ms3pectuo ((), 
etp. 103—!09), 4ro stor onepatTop uM CaMOCcONpsAxKeHHbIM (HHIeEKChI JedeKta 
'B 3T0M cay4ae (0, 0)) uM uMeeT uHZeKcHI Jedexta (1,1). OgHO “3 HanGosee 
CHJIbHBIX JOCTATOUHBIX YCJOBHH CamoconpsxKeHHoctn Ly yKa3aHo Cupcom (°):. 
e€CIH CyUleCTBYeT NOJIOKUTeEMbHaAA HeyOpiBaiollan cbyHKuHA Q(x) Takas, TO 
co 
q(x) >—Q(x) u as + co, TO Ly —camoconpsxKeHHbIM onepatop. 
x 


0 
Hekoropple HOBbIe pe3yJIbTATbI B TOM HallpaBJIeHHH NosyseHb! BpHHKon (°). 


M. A. Haiimapx ((?), crp. 270) u B. B. Jluacknit (*) yKa3anu jocTaTouHbie 
yCNOBHA Jin HeCaMoconpsxeHHocTH Ly: 
1°. IIpusHaxk M. A. HatimapxKa. Ecau q(x) u q’ (x) a6conmoTHO 


-HempepbiBHb! Ha [0, oo), q’(x)<0, g"(x)<9, lim ¢:(@)=-seenah gta)} = 
O a / a) c dx 
=0(|q(x)|) (0<a<+) i loco acai to Ly wMeeT MHJeKChI Je- 
e q(x 


0 

exta (1,1). 

2°, IIpu3sHak B. B. JIungckoro*. Onepatop Ly— necamoconpa 
*KeHHBIM, eCIH g(x) OTpHIaTembHa HM aOcomOTHO HenpepbiBHa Ha [0, oo) 

2+e 

pu q’ (x) STIG IIpH KaKOM-HHOyyb € > VU. 
_  B uwactTositlei 3aMeTKe ycTaHaBJINBaIOTCA HOBbIe JOCTATOUHbIe yCOBHA 
“HecamMocompsxeHHocTH Ly. 

Ilyerp s (x) > 0 u @ (x) — npousBoubHble PYHKWHH, aOcOJIOTHO HelipepbIBHbIe 
Ha [0, 00). Torfa Qn mo6oro pelweHun udPepeHitHasbHOrO ypaBHeHHA 


y" —q(x)y=90 


n 


1 * Tipusuax B. b. Jlugckoro ycraHoBsieH 1A CHCTeM Buya s% = ye 9:5 *;- Saecb ccbop- 


es yYacTHbIM NpH3HakK npn n= it. 


Ha 


cnpapesuBa OleHKa | 


FO) < Se eol|V 3) tw eas ral 
rye 
aut : = 2 ; x 
C = aq UP (0) + 8(0)) ¥? 0) + 200) y (0) 4’ 0) + y? ODI. 


Orciola BbITeKaeT: 


Teopema 1. Ecau cytwecmeytom abcoatomno HenpepoieHple Ha [O, co) 


ynkyuu s(x) >0 u p(x) makue, umo 


| a0) exp VG a 20) in + (p —P+ q+ 5) dg | dx pecan 


mo onepamop Ly umeem uxndekcot Oeqbexma (1,1). 

K cokaleHuio, 3TOT NpH3HaK He ABIAeTCH ocTaTOuHO 9adpekTHBHbIM, 
TaK KaK HesiCHO, KaKHM cmoco6om culefyeT BHIOHpaTb s(x) H @(x). B dTOM 
OrdOWeHHH Ooslee yMOOHBIM ABJIAeTCA CNeLYIOULWH NpH3sHak: 

Teopema 2. IIycmb Q(x)—npouseonrbHaA noroomcumenbHaA GyHKyUA 
Ha [0, co), abcontomHo Henpepolenan emecme c Q’(x). Ecau cyusecmeyem 
ompuyamesovas abcomomno HenpepolgHas Ha [0, co) dyAKyus q(x), O6aadaiwWaa 
CBOUCMBAMUL (X.— NPOUZBOABHOE NOAOMCUMEAbHOE 4UCAO): 


“GAR One) 


Gy Ow) DARL SIX (4) 
\ Hl aed als ea (5) 
2 Via 
name en Qa) Cog oe) 
\ aq E a Tee Oe |Ble<m 6) 
mo onepamop Ly umeem undeKcot Oedexma (1,1). 
JI WOKasaTebCTBA JOCTATOUHO BOCTIOMb3OBaTbCA Teopemolt |, NOJOKHB 


s(x) = — q(x) u @(x) = Q'(x)/4Q (x). Torna 


<\|2o_2@ 


fa, WL ORE) |) FOREN 
2q (E) 2Q (E) | he ire ple Se | qe + 


ee Qe) 4 @&) 


uiieae bie — 1 la) QO G).on. 
Vie t® q (&) ){d— = Mee | <n Q() | 

rote { 5 Q2 tate) — GE) = 4 (E) ly 

t ——[— / dé 
r\ View OS : or a Vige)i 


Tenepb, olupasicb Ha yclOBHa Teopembl 2, serkKO MOXKHO YCTaHOBHTb 
CipaBeJJIMBOCTb COOTHOMeHHA (3). M3 Teopembl 2 HETpyAHO NONYYHTh yKa3aH- 
“ble BbIUe HpH3sHaku B. B. JImgcxoro u M. A. Haiimapka. B neppom cayyae 
AOcTaTOUHO NONOKATE Q(x) = x2+ uw g(x) = q(x). [laa BelBofa mpH3sHaKa 
M, A. HaiimapKa nonomxum Q (x) = — q(x) w q(x) = q(x). Torga ycnosua (4) 
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a OyAyT BbInoHeHbI. Ilepetiyem kK MpoBepke ycvioBNa (6): 


| na =| to |e So las <| Jallatia + 2 laieg'tae — 


1! Xo Xo Xo 
{ 


w]e 


BP =F WTI +g oda) + ZI [aga < 


Xo 


is ga . 
<M | q(x) | Mi glee|a’ dt = 


Xo 


= M\ q(x mages ID —|4(x) 74], 


rie M= sup Tso Alte 
XypS¥<00 | q (x) | 
YuutTbiBaA COOTHOMeHHe & < */y, 6e3 Tpyqa Nomyyaem J (x)< M,, rye M, 
He 3aBHCHT OT x. CnreqoBaTeJbHO, 
’ 


; ripe ae 

H \ Ml (2) d vat | Poon, 

. els x Sem \ —— < oo. 
dV Q(x) 2 Via 


~Teopema 3. Ilycmo Q (x)—npouseorenan dynKyusA, noaootumeronaa, 
I oxechchscte u adcosromuxHo ee cae Ha [0, 00). MTycmo, Oaree, Q’ (x) 


aOcOAtOMHO eens wow ad ) eoinyKkaa na [0, 00) npu HeKomopom BE (0, 1/9). 
dx 

Il CMb, HaKOHeY, oo 

‘ \ Ve 


AomHO Henpepolenan Ha [0, co) @ynKyun q(x), oOnadawwasn céeoticmeamu 
X) — NPOUuseOAbHOe NOAOIMCUMEALHOE 4UCAO): 


<oo. Ecau cywecmeyem ompuyameaonasn aboco- 


Gay BPO") f 
Bie = O(n) OND ES (7) 
{ la DU i < oo, » 


; a Viac 
t 
mo Ly umeem uxdekcei Oedexma (1,1). 

Jloka3aTeubcerTsBo. JlocraTouno ipopepuTb, 4TO AIA Q (x) BEINOAHEHO 
ycnosue (6). V3 (7) cnenyer 


19 (x) | > CQ (x), (9) 


rye C >0 M He 3aBHCHT OT Xx. Tonoxum Q7° (x) = (x). U3 cBoltcts Q (x) 
BpiTeKaeT: ¥' (x) <0 Ha [0, oo) uw y”(x) >O nourn Bewsy ua [0, 00). Torga, 
‘YUuHTHIBAsI (9), MOxKHO 3amMcaTb 


: 


Oe 5 Q” : 
K (x) = ; dK < 
liar! 2 secpel s 
ae c 1/28 x) | 1" 9) 1 1’? (x) 
Sa ()| Fa 7 (aa La dx < 
} < C,\ ee ot Cc, \ pene ee? 
. ; ’ 
mae C, u Cy, He 3aBUCHT OT x. 
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{IpHHHMaa .BO BHHMaHHe HepaBeHCTBO p< HHTerpHpyeM lO yacTs 
(C, — NocTosHHasA, He 3aBHCAaA OT x): 


Kix Cy | ly’ i ye ae 1) n-ay'ta a 


2G. [ rv! 


ot ah dite honey 
, UH) PP ae] < Ce 
0 


Teopema jloka3aHa. 
M3 padotn 9. IlHons (*) BpirekaeT, YTO B (hOpMyMpOBKe Teopembl 


Hesb3H OTOPOCHTS BEINyKsIOCTS pyHKunn Q-°(x). U3 Toli xe paOorTEI ceqyer 
4uTO JuppepeHivasbHoOe HepaBeHCTBO (7) HeJIb3h 3a4MCHHTb HePpaBeHCTBO 


q(x) <— Q(x). 


CapaTopcKuli rocyapcTBeHHbIi yHUBepcuTeT Hocerynuao 
um. H. [. YepxpmiescKkoro 14 I 1964 
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MATEMATHKA 


Axayemuk A. H. MAJIbLIIEB 
HEPA3PELUIMMOCTb 3JIEMEHTAPHOUM TEOPHHW KOHEYHbIX PPYNN 


B cBa3M C M3yY4eHHeM 3JIEMCHTAPHbIX TeOpHit pas/IMUHbIX KaccoB asireOp 
eCTeCTBEHHO BO3HHK BOMpoc 06 aJITOpHTMHYECKOM paspellIMMOCTH 9JeMeHTAapHOH 
TeOpHH KJlacca BCeX KOHeYHBIX rpyril. Bonpoc sToT B Ka¥eCcTBe OTKPbITOH 
MpoOsembl yOMAHYT B M3BecTHOM KHUure A. Tapcxoro, A. Moctosckoro u P. Po- 
Ouncona (+). B nacTosiel 3amMeTKe JoKa3biBaeTCA, YTO 9JIeMeHTapHad Teopus 
Kylacca BCeX KOHeYHbIX rpynm HepaspeuiuMa. B mpomecce LOKasaTebCTBa MB 
KauecTBe CJICACTBHH yCTAHaBJIMBaeTCA HepaspelIMMOCTb 3JIeEMeCHTApHbIX TeopHii 
HEKOTOPHIX APyrHX KMaCCOB KOHEYHEIX Fpyll, & TaKKe HEKOTOPbIX KAaccoB 
Koslell H Mosyrpynn. hag sr 

n° 1. Ilycrs K — npou3BoubHoe tbuKcHpoBaHHoe Moe. OOo3HadHM Yepes MR 
‘Kulacc ~BCeX (HeACCOMMATHBHBIX) KOJIell, ABJIAIONMXCA alreOpaMu KOHeuHO! 
pa3mepHoctu Han K. DopMyAaMUA OyeM HasbIBAaTb CPOpMyJIbl y3Koro 
MCUNCJICHHA MpeqHKaTOB, eMHCTBCHHBIMM BHeJOrHYeCKMMM CHMBOJIAMH KOTO- 
pbix. 6ylyT CHMBOJI paBeHCTBa S/JIeMeHTOB HM CHMBO yMHOxKeHUA. Popmyuly 
ax = x&x? = x&x = 0 coxpamlenno Gyyem o6o3HauaTD Yepes (a, x). Muau- 
BULyaMbHble MpeMeTHbIe CHMBOUILI a, b OyAyT urpaTb Aadee ocoOy1o pou. 
Popmyaa Y (a, 6) c MHAMBULYAIbHBIMM MpeMeTHDIMM CUMBOJIaMH a, b Oy eT Ha- 
3HIBATLCA HOP MAST bHON, ecun YecTh KOHDIOHKILMA HeEKOTOPOH opMyujbI 
%, c TeMH %Ke MHAMBULyaIbHbIMH MpeMeTHLIMM CHMBOJIaMM, chopMy4JI 


al) (x) (y) (xy &(4, x) &(a, y) > xy = XV YX = YR XY UV yx = 0), 
a2) (x) (y) (2) ((a, x) & (a, y) & (4, 2) &xXY 0 & YZ 0 x2 FY); 

a3) a* = 0 & (x) ((a, x) ~xa = 0), 

a4) ab = 0 & (x) (y) ((a, x) & (6, y) > xy = 0) &ba= 


nu dopmys bl, b2,b3, nonyuaiomuxca us al, a2, a3 3aMeHOH CHMBOJIa a 
cumposiom b. Kospno RER GyfeM HasblBaTb Y-KOMbMOM, CCH B HEM 
BbIJeNeHbI 9eMeHTHI a, b, Jia KOTOpHIX MW (a, b) ABMAeTCA HCTHHHBIM Tpejio- 
xKenvem B R,T. e. ecuuB R ucTuHHa 3aMKHyTaa dopmyvia (Aa) (Hb) W(a, 6). 
Snement x Y%-Koubua R OypeT HasbiBaTbCA G-91EMEHTOM, ecaHM (hopmywa 
(a, x) HCTHHHA. 

Monudbunuupys ocHopHoe onpesemenue u3 (°), OyqeM TOBOPHTb, YTO pop- 
myna WY nmpeactaBasetT pyuKuul f(m) B kaacce RK, ecu BwINOMHEHbI 
cyleqyiommme ycnosus: 1) @opmysa % HOpMasbHa; 2) B MoOoM Y%-KoNbIe U3 
Kulacca R, cosepxalllem m a-asleMeHTOB, HMeeTCA poBHO f[(m) b-9/1eMeHTOB 
(m= 0, 1, 2,...); 3) 4nd Kaxporo m= 0, 1,2,... BR cymectByerT M-KoNbILO, 
HMeIOIlee M2 a-3JIEMEHTOB. 

Teopema 1. Jaa Kancdoli Hopmanono sadanHoli obwepeKypcusHou (yHK- 
yuu f(m) moscem Ovime adexmusHo nocmpoexa popmyaa Y, npedcmasAastoiuan 
amy gynkyuro 6 Kaacce ®. 

B cuny teopemst Ji. PoOuncona (*) Teopema | OyfeT BoKasana, ecwn 
| Oy—yT moctpoeHb! cpMyJb, lpescTapssnroulne dyHkoun A(m) = m + I, 
p (im) = m— [V m)?, u Oyner ykasau 2ppeKTHBHBIH cnocod nocrpoenua (popMyy, 

3* 


MpeAcTaBAIOULHX yHkunH g(x) 4-A(x), @(A(x)), g1(x) mpH ycsoBuH, uTO 
3ajlaHbl (POPMYVJIbl, UpelcTaBsAroulMe PyHKUHH g(x), h(x). Mbr nocrpouM 3yecb 
JMWb POpMyJIbI WA PyHKuUHH m-+1 un g +(x), Tak Kak OCTaJIbHbIe CTpOATCA 
aHaJIOrHuHo. 
O6osHauum uepes Wa, b,c) KOHBIONKUMIO dopmya al —a4, bl —b3 
ua dopmyJ 
(x) ((a, x) — (b, cx)); (1) 


(x) (y) ((@, X) & (a, y) & CX = CyY—>x = 9); (2) 


(Az) [(b, 2) & (x) (a, x) > ex = 2)) & (y) (Y FZ&(, y) > 
— (dx) (a, x) & y = cx))]. . (3) 


Popmyna (Ac) % npexcraBaszer dyHKunio m+ 1. JlelicrsutTebHo, nycTb 
B KaKOM-JIH60 kKosIbie RER cyllecTByioT 3NeMeHTH a, b,c, OOMaparoulne 
cpolictBamn (1), (2), (3). CormacHo (3) MHoxkecTBo b-3memMeHTOB R cocTouT 
W3 9JIeMeHTa Z, ONpeflesaemoro TpeOoBaHHeM (3), H BCeX Q-3JIEMeHTOB, YMHO- 
*KCHHBIX Ha C. Tak Kak B CHJly (2) yYMHOKeHHe Pa3JIMUHbIX Q-3JIEMCHTOB Ha C 
jlaeT pa3iMuHble b-3eMeHTbI, TO HCO b-3meMeHTOB B R Ha | Gombe yNCa 
a-3JIEMeHTOB. 

Uro6bl nocTponTp Y%-KOJIbILO, HMerollee 3afaHHoe YHCMO M1 a-3JIEMeEHTOB, 
Gepem anreOpy Han K c Oasucom @, 0, C, x%41,..., Xm Yi,-.-, Yn4, 4 BBOXUM 
WA Oa3HCHbIX 2JIEMeHTOB COOTHOWeHHA ba=a, ax; =X; = XixXj, CX; = Y;, 
by, = ¥ = Uy; ((Q js i,j = 1, 2,...). Bee ocTambubie NapHbie npouspeyenus 
O6a3HCHbIX 9JIEMeHTOB lOJlaraeM paBHbIMH QO. Scho, aro NodlyyeHHaA asreOpa 


SyneT Y-KOMbILOM, B KOTOPOM Q-3JIeMeHTaMH OYyAYT xX1,..., Xm. 
n° 2. Ilyctb HekoTopas yHKuNA g (Mm) IpescTaBasaetca dopmyson YW (a, b) 
M IlyCTb ypaBHeHHe g(x) =m paspeliMMo Ja Kaxkgoro m=O, 1, 2,... Io- 


onpefeseHHIO CHMBOJIOM g +(m) OOO3Ha¥aeTCA HaHMeHbIee pelieHHe yKa3aH- 
Horo ypaBHeHua. Bsogum dopmysy %(a, b; p), Bbipaxkatoulyio culeqyioule 
TpeOoBaHHA: a) COBOKyNHOCTbh Rp, 3JIEMeCHTOB xX, YJOBJIC TBOPAIOMUX YCJIOBHIO 
px =X, eCTb NOAKOMbIO; 6) sIeMeHTHI a, b npHHadviexatT R,; B) B Ry dop- 
Mysia %(a, b) ucruuna. Unaue ropopa, 4 (a, b; p) ecrb KOHBIOHKIMA PopMyJIbI 


(x) (Y) (px = X & py = y—> p (xy) = XY) & pa=a& pb=b 


H peJlaATHBH3alHH dopmyvbI (a, b) WA MHOKeCTBA JJIEMEHTOB X, YJOBJIETBO- 
PAIOWLUX YCJIOBHIO px = Xx. 
O6o3Hauaem uepes B(a, b, a’, b’, p) KoNbIOHKyMIO ~opmMyub %(a’, 6’; p) 
H (OpMy Jbl 
(x) { px = x &(a’, x) — (Aud de) [(W(u, v; d)& (4) 


, 


& (y) ((@’, Y) & PY = Y & YX = y&y ex —>d-ey = ey & (U, eY))& (5) 
& (y) (2) ((@’, Y) & PY = Y & PZ =Z&(Q, 2) &Y FZ CY HE2) & (6) 
& (y) ((u, Y) & dy = y > (Az) (pz = Z& (a, Z&XZ=VK&Y=—E2Z))& ‘(7) 


& (Ff) (9) (y) (py =y& (Oy) & (Oy) & py =y &fy=fy e~y=y'& (8) 


&d-fy = fy &(V, fy) & (Az) dz = 2 & (0, 2) &fy-2 Ty) V 
VAP) (y) 9’) dy = 9 & (0s) & (0, WY) & dy = y & fy = fy my =y'& 
& PTY = fy & (0", fy) & (dz) (pz = 2 & (0, 2) & fy- 2 Ty) & 
& (x) (4, X) <> px = x & (5', x) & (x) (0, x) > px =x&(a', x))}}. (9) 
®Mopmysia B (a, b, a’, b'; p) BMecte c dopmMyviamu al —a4, bl —b3. onpe- 
ReaseT dyHKunio g '(m). JlelicrBuTenbHO, NycTb B Kobe RER Haliucb 


aueMeHTbI a, b, a’, b’, p Takue, uTo BR. ucTHHHa dopMyna B u uucino 
a-alleMeuTOB B R paBHo m. Dopmysia Wa’, 6’) uctruHHa BR, uU. Rp ect 
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NOAKONbHO, MHOKecTBO b'-3JIeMeHTOB KOTOpPOrO cCoOBMasaeT C MHO*KeCTBOM 
@-3@MEHTOB KOJIbIla R, a MHOX*KeCTBO a’-3eMeHTOB Ry, B cuuy (9), coBlayaer 
¢ MHoxkecTBOM b-31emenTos R. Nlostomy m = g (n), re n — aucuio b-3neMeHTOB 


BR. B cuny al—ad3_ a’-anementsr Rp, MOXKHO O0603HAUHTh CHMBOJIaMH 


Xi,+++,%X_ TAK, YTO AA HUX OYLYT CUpaBeIMBbI COOTHOIMCHHA X;X; = X;X; = Xi, 
xjX; =O (i<j). Cornacno (4), Ana Kawgoro x;,,1<i<n, B R uaiigytca 
QAeMeHTLI U,V, d,e Takue, 4TO coBoKymHocTh Ry GyxeT W-no_KOMbILOM 
C BbIJeeCHHBIMH 3JIeMeHTaMH u, V. Ycnosus (5) — (8) rapanTupyroT, uTo uucIO 
U-3JIeMeHTOB B Ry paBHo i— 1, a uncnO v-9NemMeHTOB B Rg OTAMUHO OT ™M, 
T. e. uTO g(i— 1) m. 

Tak, €CIH B KakoM JIHOO %-Kompue R uNCO a-3eMeHTOB paBHO m 


“4 yNcO b-3eMeHTOB paBHo n, TO g(n)=™m 4, OJHOBpeMeHHO, g (i) =m 


and OS te ny tT. &. m= gg" (m). 
Octaetcn mporeputp 3). Tlyctb sazano m. Tloncxwum n= g4(m). To 


yCNOBHIO, IIA Kaxkforo i= 0, 1,..., nm cymectByer %-Konpuo R; c BbileneH- 
_HbIMH 3JIeMeHTaMH @,, b;, HMetollee i Q;-3JIEMCEHTOB X;,..., Xz H g (i) bj-ane- 
MEHTOB Y;,5--- 5 Y;4(;)1 CBASAHHBIX COOTHOWCHMAMU Q;Xjq = XjoXip = XioXin = 


= Xta, Xiprtia = 0, OY ia rer Yiad ip = Yiabia = ia YipYia a7 0, adi = a? i b; ne 0, 


bia; = a; (4 < B). 3 aTux cooTHOUeHH Cefyer, YTO a;-2eMeHTHI, b;-31eMeHTbI 


H Q;, b; B COBOKYMHOCTH JMHEMHO He3aBucuMbl. Ilostomy HX MOXKHO JONOAHUTS 
NOAXOMAWHMH SJIEMeHTAMH Z;1,..., 2a, 40 Oasuca R;. peqnonaraa anre6pp Rj 


~H@ HMeIONIHMH OOIMX 3JeMeHTOB, CTPpOMM (opMaJIbHO HoBy1o asre6py R. 


Basuc R o6pa3yioT Oa3ucHbie smementbl ecex R; H HORbIe 3eMeHTHI d;, iy 
fi, a, b (i=1,..., 1). Ymnoxwenne 6a3ncHbIxX 2eMeHTOR, npuHajiexamux R,;, 


'pOH3BOAMM No mpaBusiam R; u nonaraem d;x = x (xE Ri), CiXnj = Xz (i > j), 


ba = Q, AXni = Xni, OY, = Yair fiXnj = y,, ANA g (i) > mM, fiy,; = Xnj AA g (i) << m. 
OcTaNbHble MpousBeseHus cuvTaem paBubimu 0. AnreOpa R yopnerBopser 
TpeOopanusmM al —a4, bl—b3 u S(a,b,a’',b’, p) upu a’ =a, b'=bn, 
p =d,. Tem cambim Teopema | joKa3ana. 

n° 3. M3 teopempr 1 merko nosyuyaetca 

Cneactrsue. Jlra kancdot Hopmanbno 3adaHHott obwepekypcuenoti cbyHK~ 
yuu f(m) mosxem Oolmoe sqpgekmusno nocmpoena gopmysa B (a, b), nped- 
cmasanoiyan amy pyHtKyuto 6 KAacce KR, areeOp KoHeuHOli pasmepHocmu Had K 


uu obAadatouUux edunuyeli. 


ITyctb Y (a, b) — hopmyaa, npeycrapasiontas f (m) BR, u nycts R— Y-Koup- 


0 43 ®, uMewulee m a-siemMeHTOoB. O6o3sHauaem uepes %(a’, b’, a, b, p) 


KOHBIOHKUMIO dbopMys a’l — a’4, b’l —b’3, hopmyan Wa, b; p) u dopmyane 


(x) ((a’, x) px = x & (a, x) & (x) ((O" x) px = x & (b, 2). 


PMopmyyla B(a’, b’, a, b, p) c BbiqeneHHbIMH aeMeHTaMH a’, b’ peycTaBsAeT 
yHKunio f(m) B Knacce Ry. JleicrButenbuo, cBolicrsamu 1), 2) B 3sapezome 
oOafaeT. C ~pyro cTopoubl, mpucoequHaa kK Oa3sucy R HOBIE 9IeMeHTHI 


ga ,0,p,e M tonarad eu =ue=pu=—u, up=OnnaueR, ax=x, b'y = 4, 


ecIH X —a-aiemeHT H y—b-anement R, u b’a’' =a’, a’* = 6"? =0, nonyuun 
%-KOJIbILO, HMerollee m a’-2eMCHTOB H OONaslaloulee eMHuel e. 
n° 4. M3 teopempi | 4 yKa3aHHOro CleACTBUA OObIUHBIM MyTeM Moyuaercs: 
Teopema 2. Kaacc ® ecex Korey, seasioluxcaA aaeecOpamu Koneunoti 
pasmepHocmu Had npoUus6oAbHbdlm GbuKcupoeanHoim nonem K, u Kaacc KR, ecex 
R-KONEY, UMETOLUUX ECOUHUYY, UMeIOM HepaspeuluMble INeMeHMApHbIe meopuu. 
Jina oKa3atTesmbcTBa OcTaTOUHO B3ATb OOulepeKypCuBHyIO dyHKIHIO 
[ (m) c HepekypCHBHbIM MHOKeCTBOM 3HAaYeHHi HM MOCTPONTb MpecTaB.IAIOULYyIO 


ee BR, dopmyay Wa, b). Torga mox*HOCTH PopMy/sIbI 


W(a, b)& (qx... Xn) (A (x1 A xj & (6, xi) & (y) ((, y) > y= x) 


ol | 


~l 
~l 
ao 


B KaKIOM ,-KOJbue Oyler PpaBHOCHJIbHa HepaspelIMMOCTH YypaBHeHHA 
pean: 

CneacetBpue. Orzemenmapnole meopuu KAaCCA 6CEX KOHeYHOIX KONeY, 
¢ moodecmeom px = 0 (p—qukcuposannoe npccmoe) u Kaacca ecex KOHe4- 
HOLX KONCY Hepaspeulumol. 

Tleppoe yTBep»xyeHve nosyyaetca H3 Teopembl 2 B Tom culyyae, Korga K 
eCTb poctoe move XapaKTepHCTHKH Pp, a BTOpPOe BbITeKaeT H3 NepBoro, Tak 
Kak §, eCTb KOHCYHO AKCHOMATH3HPyeMBIM TOAKsacc BR. 

n° 5. B cratpe (*) yeTraHoBJsIeHO COOTBeTCTBHE MeKjly KOJIbILaMH C e]H- 
Huei vw MeTaGejIeBbIMH TrpymmaMH oOcoOoro KOHeEYHO akKCHOMaTH3MpyeMOro 
Kslacca. [Ipu sTOM COOTBeTCTBHH KJiaccy KOJIell C eAHHHUeH MpocroH HeveT- 
HOW XapaKTepHCTHKH Pp OTBeYaeT KOHEYHO aKCHOMATH3HpyeMbIlt MOWKsace 
Kjlacca Bcex MeTadeyeBLIX rpylm c ToxecrBom x? = 1. Tam «Ke yKa3aH 
abbeKTHBHbI cmocoG, MO3BOJIAIOULMH Wid KarkKOH 3aMKHyTOM (opMyQJIbl, 
OTHOCHIMeMCA K KOJIbILaM C @AHHUMeH, NOMyuMTb (bopMysy Aaa rpynl Takyw, 
YTO HCTHHHOCTb MepBOH POpMy Jbl Ha KOJIbIe PaBHOCHJIbHa HCTHHHOCTH BTO- 
pot dopmy.bl Ha cCoOTBeTCTBy!IOlWlel rpymme. Tak Kak KOHeUHbIC KOJIbIa 
TIpH 3TOM TepeXOAAT B KOHeUHbIe Tpynnbl, TO 3 CefcTBHA TeopeMbl 2 He- 
-HOCpeCTBEHEO MOsyuaercs: 

Teopema 3. QnemenmapHan meopusA KaAacca ecex KOHeuHoIx memadvese- 
6blX epynn c moocdecmeom x? = 1 (p—HeuemHoe Npocmoe) Hepa3speuluma. 

Yka3aHHbIt B ITOH TeOpeMe KJacc PpyMll ABJIAeTCH KOHEUHO-aKCHOMATH- 
3HPyeMbIM TOAKJacCOM KJiacca BCeX KOHeUHbIX py, Kulacca BCcex KOHeY- 
HbIX MeTaOeeBbIX Tpynil, Kslacca BCeX KOHeUHbIX Nosyrpynn u Tt. n. I[lo- 
3TOMY QICMeHTApHble TEOPHH BCeX YMOMAHYTHIX KaCCOB Hepa3PpelllMMbI. 

Ilyetb £— mera6enespo konbyo JIM HeyeTHOH MpocToH xapakTepHCTHKH Pp. 
Onpenenia B L HOBYIO Ofepallwio YMHOKeHHA CopMymon xy=x+y+ 
+ +/,[xy], oOpatum 2 B MetraOeseBy p-rpylly, ipHuem uMeem [xy] = xyx ty", 


x+y =xy[yx|". O6parHo, BBOLA B TMpOusBOMbHYIO MeTaGeneBy p-rpymty 
onepauuu [xy] u x + y TlocpefcTBOM yKa3aHHbIX (POpMyJ1, MowyaHM meta6e- 
Jlespo KOJIbuO JIM xapaKtepucrukn p. Ilostromy aieMeHTapHan TeOopHa KOHEU- 
HbIX MeTaOeJIeBbIX KOJIel JIM HeyeTHOH TpocToH XapakTepHCTHKH Pp 2KBUBA- 
JIGHTHA 9SJICMeCHTAPHOM TeOpHH KOHEYHBIX MeTaOesIeBbIX p-rpynn HW BMecTe 
c nocjielHeH Hepa3spelluMa. 

MeraOeneBpo Koubio JIM saBaAseTca M accolMaTHBHBIM. Orciofa culefyer, 
YTO 9JIEMCHTapHble TeOPpHH KJlacca KOHeUHbIX JBYCTYMe€HHO HHJIbMOTeHTHBIX 
KOJIell H Kacca BC@X KOHeCYHBIX aCCOWMATHBHBIX KOJIell Hepa3peLlHMBl. 


Ilocrynui0 
27 Il 1961 


UWMTHPOBAHHASA JIATEPATYPA 


1A. Tarski, A. Mostowski, R. Robinson, Undecidable Theories, 
Amsterdam, 1953, p.85. 2 B.A.T paxteu6Oport, JIAH, 70, Ne 4, 569 (1950). * J. R o- 
binson, Proc. Am. Math. Soc., 1, 703 (1951). *A.H.Maabues, Marem. cOopu., 
50, Ne:3, 257 (1960). 
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Jloxaagn AkawleMunw Hayk CCE P 
1961. Tom 138, Ne 4 


MATEMATHKA 


C. M. HOBHUKOB 


0 BJIOWKKEHHW OJHOCBSA3HbIX MHOFOOBPA3HH B IBKJINJOBO 
MPOCTPAHCTBO 


(IIpedcmaeaeno axademuxom IT. C. Anekcandposoim 23 I 1961) 


Mbt 6yfeM paccMaTpHBaTb rlaKHe 3aMKHyTbIe MHOrOOOpa3sHA UM MX Tal 


KHe oTOOpaxenus. Kak o6nl4yHo, oroOpaxenue f: M"—> W"™ mp Oyfem Ha- 
SbIBATb peryJAPHbIM, eCM ero MaTpulla AKOOH uMeeT B KaxKIOH 
TOuKe paHr n, H BNOMHE PeryAAPHBIM, ecMH Npoobpas mMo06oM TOUKH 


f*(w), rue wEW™, cofepxuT He Oonee AByx Touek. Hate nembio aABsaerT- 
Ci uccNefoBaHHe BO3MOXKHOCTH rilaqKoro BowKeHuA M" CE. Meron 


o6o6ulaer MeToy, padoTs: Yutues (*), MocBameHHO BiowKeHuam M” E*” wa 
ocHope Huge JI. C. lontparnua, KacalouluxcaA rOMOTOMMYeCKUX rpymn cep (’). 


Teopema 1. Bcaxoe odxocensnoe HevemHomepHoe mAoeoobpasue M”" npu 


n->6 moocem 6bimb e2nadKO BAOICeHO 6 9BKAUOOGO Npocmpancmeo E”"™. 

TlokasaTeIbcTBO 3TOM TeOpeMbl OMMpaeTca Ha Px] JIEMM, NOCBALLeHHBIX 
W3VYeHHIO peryJIAPHbIX OTOOpaxeHHli B WesIOM. C NOMOLIbIO OOtensBecTHOH 
TeXHUKH (paspaOoTaHHOH YuTHeeM) JlerkO JOKasbiBaeTca: 


JlemMa 1*. Jaa ecaKkoeo peeyanpHoeo omobpaotenun f: Moe rip 
k<{5| cyuecmeyem C}-6auskoe peeyaapnoe omobpascenue g: M"—> E*** 
makoe, umo: 

1) ypaeHenue g(x)=g(y) onpedeanem samKuymoe nodmHozoobpasue 
MEC M" x M"\A(M"), 2de A — QuaeonanvHoe omobpascenue; 

2) npoexyua p: M" x M"-—> M", paccmampusaeman Ha nodmnozoo6pa- 
Buu Mt, BNAEMCA 2NACKUM 2omeomMOopqmUusmomM; ; 

3) omo6pascenue g enoaHe peeyAApHo; Ha OcoboM nodmHoeoobpaszut 

Mi: = p (Mi) C M" ono seasemcaA OByYAUCMHOLM HAKpolmuem. 


R 
V3 nemMbl cyenyer, uTo ocod6ce mHorooOpasue M, pactagaerca Ha He- 
KOTOPOe YHCMO S$ OCOOLIX Hap FOMeOMOPHBIX Me?Ky coool CBA3HbIX KOM- 


s 
h, i h, i ki hi 
monentT [J (Mei U Megs) Takux, uto g (Mg) = g (Mego), H HeKoTOpoe 4HC- 
f=1 
t 
» RAY . 
no ¢ CBA3HBIX MHOrooOpasui |) M,’’, Ha KOTOpbIX oTOOpaxenue g sB- 
/=1 
JifeTCA HETPHBUAJbHbIM 2-HakpbITHeM. TakuM oOOpasom, 


t ; t : : 

Ms=(U Me’) U(U (Mea U Mea). 
j=1 t=1 

Onpegxeaenue. Muoroo6pasue M" mpl Ha3onem k-rapadJdeau3ye- 


k 2 
M bi M, ecuim 8-oKpectuoctp US" &-mepHoro ocToBa raXKol TpHaHryJAWMH MHO- 
roodpasuan M" napanienu3syema pH JocTaTOuHO MaJOM &. 


* Tiana &k =1 97a emma cogepxutcs B padorax YuTHes, cm., Hanpumep, (°). 
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OueBuyHO, mph n> 2k-+ 2 namie onmpesesenue He 3aBHCHT OT TpHaHry- 
JISItHH WH k-cBA3HOe MHOrOOOpa3uHe A-Napannenu3syemo. IIpu k= 1 93To onpe- 
yeneHue O3Ha¥aeT TIpocTO OpHeHTHpyeMocTb. SameTHM TakxKe, uTO A-Napas- 
ylemu3yemMoe MHorooOpa3sve (&— 1)-napannenu3yemo. Jlanee cuntTaem, TO 
n>2k+3. 

Jlemma 2. Ecau mxoeoo6pasue M"  k-napaaaeausyemo, mo oco6boe nod- 
MHOe00O pase Mae M" umeem mpusuaacnolli HOPMaAoNbIi NYLOK @ MHOZ00O- 
pasuu M" u seasemca x-mHo2o06pa3suem (Mm. e. HOPMAAbHOL NytoK nNpu B6AO0- 
HCEHUL Mic E™ mpueuaaen npu m > 2k + 3). 

Jloka3aTeIbcTBO 93TOH JIEMMbI OCHOBaHO Ha TOM, YTO MHOroodpa3ve 


M’ x M"\A(M") taxxKe k-llapanenu3yeMo MU YTO HOpMadbHbIli myyOK 
MHOrOoOOpa3vaA pa3sMepHOCTH He BbIUIe k B k-NapasseuH3yeMoM MHOrooopa- 
3H OONbINOH pa3MepHOCTH ycTpoeH Tak Ke, KaK B  9BKJHAOBOM Mpo- 
CTpaHCTBe TOM »Ke pa3MepHOcTH. 


Ilycrb n uerHo, R= 1, mHoroo6pasue M” opvexTupyemo. 


Jlemma 3. Oco60e nodmnoeoo6pasue Mz M" cocmoum auuis us oco-— 


Oolx nap oKpyocHocmeu. 


TIpeqnos0xuM, OT NpoTHBHOTO, 4TO MHOrooOpa3sue Mz; coxepxkUT OKpyx- 
HocTth S; Mz, Ha KOTOpoi oToOpaxenue g sABIAeTCH CBA3HbIM 2-HaKpbI- 
Tem. Ouesnguo, g(S;)=S'C E™”. BpiGepem cuctemy (Wy, ... , Wa) 
He3aBHCHMbIX BEKTOPHBIX Tose, TpancBepcasbubix K S;C M" uv Kacaiwunx 


cai MHOoroo6pasua M". 
Tora, rpyOo ropops, ompelemuTcs pa3ioxKeHHe HOpMasbHOrO TyyKa 
g(S;)C BE" B cymmy nyykop naocxocrei py’, i=1, ..., n—1, no- 


POKICHHBIX BeKTopama W,. Karan myyoK maocKocte pl!) tpaxc- 
Om 


BepcasieH K OKpyxHocTH g (Sz) H UMeeT MaTpuly o6xoga A; = | 10 hy len 


Kab nyyoK p(?) HeopHenTHpyem. CymMMa YuTHesA HeyeTHOrO ¥NCNa TaKUXx 
TIYUKOB Tak?Ke HEOPHeEHTUPyeMa H, CJeJOBaTeJIbHO, HETPpHBUaJIbHa. Tak Kak 
n—1 HeveTHO, a HOPMAJIbHbIM WyYOK K OKPY2KHOCTH B 9BKJIHJOBOM TIpo- 
CTpaHCTBe JOJDKeH ObITh TPHBHAaJIeH, MpHXOMM K TpoTuBopesnio, Jlemma 
qokasana. 

Una oOmero cayyan mpux k= 1 uMeem: 

JlemmMa 4. Yucao t(g) cea3nolx ocobelx HaKpolmutt eceeda uemHo. Omob- 
pastenue g peeyAAPHO 2omomonHO OMOOpaseHUutoO Ly, HE UMetoUIeMY OCOODbIX 
HeEMpusuaAoHwLx 2-HAaKpolMULL. 


JloKa3aTembcTBO STO JIEMMbI HOCHT He€CKOJIbKO HHOH XapakTep HU OCHO- 


BbIBaeTCA Ha u3yyeHuu Mpoexnun M” & BE?” % FE  rreg —=m°g, u or06- 
paxkenne g BMouHe perysapHo (K TaKOMy BHy Bcerga Jerko mpuBecTu 
MasibiM Cl-miepenennemM oTOOpaxkenus B Mpocrpaucrspe E*”, npoeKkTapys Masioe 
iueBesleHne B E*"', yro, oveBHyHO, COXpanseT cBOlicTBa semMbI 1). 

Bonee NOHO NOBeEJeHHE TpOeKILHM OMMCbIBAeTCH CeLYIOULHMH TPHBHAaJIb- 
HbIMH JIEMMaMH: 

Jlemma 4a. Ecau omo6paocenue g: M"—> E™ u ng: M*— E*" | peey- 
ASPHbl, MO OMObGparxKeHUe F pe2yAAPHO 20OMOMONHO BAOINCHUIO U UMeem “eM- 
HO€ 4UCAO Nap OCobeLx mo4eK. 

JlemMa 4b. Cessn0e oco60e HaKpoimue Omobpastenua F MoH#eM podUmo- 
CA NPU NPOEKYUU AUWb UZ HeYeMHOeO 4UCAAa Nap oCobelx mo4ueK OMOOpare- 
HUA fg. 

Ocoban napa moowem podumecA npu npoeKuUuu AUUb U3 4eMHOeOd 4UCAa 
nap ocoOblx mouekK omobpaoKenun g. 
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5 JI lemma 4c. Cywecmeyem peeyAaspnHan 20momonun g, omo6 panceHusn 
& = 2, makas, “mo: 

1) omo6paoreHuan g, u ng, peeyaspHol npu t<1 u enorne peeyAApHol 
npu t = 1; omo6pastenue 2 yooeraemeopsem Aemme 1; 

2) npu npoekmuposanuu X U3 OOHOL napol ocobbIx mo4eK pootdaromcs 
HaK PolMUA WU US HUXeco — ocobwle napbl OKPYcHOCMeii OMOGpasKeHUA TL. 

Jlanee mpl OyfeM paccMaTpuBaTb JIMIIb Takue oTOOpaxkenun g: M” > 
— E*"*, xotopple He MMeIOT CBAS3HbIX OCOObIX HakpbITHii. CuuTaem Take, 
yto m,(M") = 0. Cnenya Tlontpsruny ('), Mbl onpeyetuM uHBapHaHT ocoboli 
napbl HW HHBapHaHT oTOOpakKeHnsA g. 

Onpeneneunne HHBapHaHta Ocoook napH. Iycrb Sj wu S3CM", 
g (S!) = g (S}). Paccmorpum napy Kpyros 37, 6; M” raxux, To oi(|o,=¢ 
u 0c? = S!, do? = S!. 3ananum cuctemy BekTopHErx monet Wi, i=1, 2; 
jol, ..., n—2, xacatwomuxcs M"” w oproronambHBIx K 6;. TlonoxKuM 
W), =007/dt, rne {—panuych! meHoK (T. e. TpaHcBepcanbubl K S; H K 


. 


Wi, j<n—2). Onpenenensi, oveBHaHO, BeKTOpEI g (WY) =Visua 


‘Tpaucpepcaspupie kK g(S;) Ww HesaBucuMble. Onn omnpeyemsotT 9leMeH't 
a € 1, (GL (2n — 2)) = Zy. 

JIemma 5. Ecau o6pasyroiuuti saemenm epynhno H"(M", Z.) umeem eud 
Sq? (x), x€H" ?(M", Zs), mo Kpyeu o? u noan W;') moeym Ovimo ebl6panol 
mak, umo a — 0. 

B cnyuae, ecnu H"(M", Z,)/ImSq?= Z,, HHBapHaHT & OCOGOH Napbl He 3a- 
BUCHT OT BbI6Opa KpyroB 6;. B 3TOM Cay¥ae CyMMy HHBapHaHTOB do 110 


LR Lk 

Beem oco6bim napam S, =(Sz.i UJ Sz.s) Mbl OyeM cUHTaTb MHBapHaHTOM 

oToOpaxenun g: M"—» E*", ecau ono He HMeeT CBA3HBIX OCOOBIX HaKPbITHIL. 
JIemma 6. JIaa odnoceasHo20 NewemHomepHo2o mxAoeoobpasun M", 


n=41+3, unsapuanm >}o,=0 dan awb6oe0 peeyaapxoe2o omobpasiceHus 
R 


go: M" > E*"*, o6nadarweeo ecemu ceoticmeamu remmol | *. 

Sta meMMa mpefctaBaser coOoH BaxHBIH War, H ee HeMmocpeCTBeHHO 
PeOMeTPHYeCKOe MOKAaZaTeIbCTBO BeCbMa cCO2%KHO. Ho u3 nocweqHHXx paboT 
Xupuia (*), mMocBaANleHHBIX peryJAPHbIM OTOOPaxKeHHAM, OHO M3BJieKaeTCA 
mpoute. 

Tlycrb S; u S,— Be oco6pie napbl oTOOparkenua g:M"-> EE” taxue, 
yTO &(S;) = a(S,). 

JlemMa 7. Cywecmeyem peeyaapHaa eomomonus g, OMOOpaxHeHUA L = Ly 
maka, 4mo omobpaseenue g, yOoeremeopaem remme 1 u umeem Ha O6a 
MeHbiue OCOOKIX nap, tem OMOOpaMHenNUe LF = p- 

Jloka3atembeTBo O606mlaeT H3BeCTHOe MoKa3aTenpcTBO VYuTHes (7) A 
nap oco6pix Touex. Bkaeum B mHoroo6pasue M” Kouba B, = S; x / u 
B, = Six I tax, uro6pt S} x © o6pazoBbiBann napy S, u S; X (1—8) 06- 
pasopbipaM mlapy Sy. Hyxuxo, uro6nr B, {| By =¢. Ha kompuax 3aqaem 
ECKTOPHble MOJA W)?, i=l, 2; j—1, ..., n—2, mpofomennpie c Kpy- 


row 67, ONpeyemswulnx wMHBapHaHTH! &(S;). MoxHo Wo6uTbcaA JerkKo TOrO, 


uTOObI penepbl (Ti, g(wi), g(W\)), rae t/—BeKTOpHbIe noms, KacaTevb- 
uple K g(S;), onpewenanH MpoTHBONONOKHbIe OpHeHTalHH pu i=|, 2. 
Jlanee BkKjeuBaem «KuleTKy YutTHea» wp: 62 x S't>E” taxyio, 4T06p! 
p(x S) fg (M") = g(B,) U g(B.). Hy2xHo Takxe, uToObl Ha Kpasx 
; on 
* Beau n= 41-+ 1, Mono yTBepxaaTb cyulecTBoBaHHe oToOpaxenuii g: M"— £2"—! 
¢ HYI€BBIM HHBapHaHToM, TaK Kak cyulectByer uMMepcun M” —> Emer 2. (): 


~I 
~] 
~l 


oTOOpaxeHHe p OOslaqaio oOMnpeseseHHbIMH CBOHCTBAMH COrjlacOBaHHOCTH. 
Iloce 3Toro, B CHJy cOBMaweHHA WHBapvaHToB-map S, u Ss, MOXKHO B Ma- 
oH oKkpectuoctnh U (p(s? x S1)) 3aqaTb NOAXosAlyio CHcTeMy KOOpHHAT, 
O]lHa W3 KOTOpPbIX —TOUKA OKPyXHOCTH, Be ApyrHe—craHAapTHbI 2-pe- 
nep Ha 67, a OCTaJIbHbIe YOBJICTBOPAIOT HalllHM KpaeBbIM YCJIOBHAM H He- 
3aBHCHMbI C 9THMH. SafaB KOOPJHHATHI, MpOH3BeMeM B  OKpeCTHOCTH 
U (ap (oa? & S*)) pespopMaunio YutTHesx mpu nocrosHHOl KOOpsuHAaTe OKPyx- 
HOCTH. . 

Vitepupyax 9Ty KOHCTpyKUHIO MH MCHOb3yA JeMMy 6, IpHxoqHM K OTOO- 
paxenmio g.: M"-» E*”’", xoropoe uMeeT oco6ple napbl JIMIb C HYJeBbIM 
HHBapHaHToM. 

Ilocme sToro c OTOOpaxeHHeM g, MOXKHO IOCTYNHTb JBYMA clocoOaMH: 


J1M60, cleqya (*), BKJICHTb JOMOJHUTebHO Mapbl C HYJeBLIMH HHBapHaHTaMH 

H HpHMeHHTb JiIeMMy 7, JiHOO MpOH3BeCTH HenMocpefcTBeHHOe pa3sBeeHHe 

llapbl C HyJsIeBbIM HHBapHaHToM *. Mf B TOM HM B ApyroM culyyae Mbl MpHsem 

K BJIOKeHHIO. TakHM oOOpa30M, TeOpeMa BbITeKaeT H3 TpebIyuIMX JIeMM. 
Ormeyy, 4TO H3 JIEMM BbITeKaeT CyIefyollad ycOBHaA 


Teopema 2. ITycmp n= 21, n>6u7,(M") = 0. Baostenue M" Cc E** 
cytuecmeyem mozda tu moAvKO mozOa, Koeda cytyecmeyem ummepcusa M" —> E°" 


ese Gay eats 


MatematuyecKu uucTutyT um. B. A. Creksosa Ilocrynusio 
Axayemuu Hayk CCCP 20 I 1961 
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‘45 (1955). #2 H. Whitney, Ann. of Math., 37, Ne2 (1944). °H. Whitney, Ann. 
of Math., 37, Ne 3 (1944). 4M. Hirsh, Trans. Am. Math. Soc., 98, Ne 2 (1959). 


* Cnoco6 pasBexeHHA OfHOH OcoGoOil Napbl C HyJeBbIM HHBapHaHTOM NpesOKU MHe 
JI. B. Pyke, mo6e3Ho O3HaKOMHBIIHCh C HacTosulei pa6oroil. 

** Bowee TOHKOe HCCeOBaHHe MoOKasbiBaeT, YTO MpH n = 4/ + 2 nHBapnaHT a, ompe- 
JCeHHbIN BbIMe, ABJIA€TCH TOMOTONMYCCKHM HHBAPHaHTOM MHOrooOpasuv; OH He 3aBHCHT OT 
umMepcnn g: M*-> E2"—1! npn n= 1 (mod 4). 
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Jloxanaygp AkafweMuUM HayR cceP 
1961. Tom 138, Ne 4 


MATEMATHKA 


B. B. TIETPOB 
OB WHTEFPAJIbHbIX TEOPEMAX JIA BOJIbLUUX YKJIOHEHHH 


(IT pedcmasaexo axademuxom A, H. Koamoeoposoim 24 I 1961) 


B pa6ote (1) Obi MomyyeH PAX HOBbIX JOKAJbHbIX NpeAebupix TCOPeM 
Mist OobWIMX yKNOHeHHH. B HacTosmelt paOoTe NpHBeeHbI COOTBCTCTBYIO- 
He HHTerpasbuble mpesebHble Teopembl. Ha npoTaxkeHHH JlaHHOH 3aMeTKH 
jyAeM MOAb3OBaTECA OOO3HAYeHMAMH padoTH! (*), HMeHHO, o603HaueHHAMH 
qyHkTa | 9TOM paOoTbl AA CyYad OMMHAKOBbIX pacnpemeseHHi H O003Ha- 
JEHUAMM IWYHKTa 2 [IA CyyYan HeOMHAKOBbIX pacnpelesieHult. 

- 1. Tlyerh X,, X_—nocseqoBpaTesbHOCTb He3aBHCHMbIX OJHHAKOBO Ppac- 
MpeseJICHHbIX CJIYYaHHbIX BeHUHH C KOHeUHOH ucnepcHel co? >O0 u maTe- 
MaTHUeCKUM OmKuRaHHeM EX,, paBHbim Hysio. [lonaraem 


ND Cel sea! Sp a 
oVn 


x 


Fai P | ie D(x) =e | etedt. (1) 


V2n . 
—oo 
Teopema l. FEcau 

4a 


Eexp| Xi|"""< (2) 


npu Hexomopom a (0O<a<1/,), mo npu O<x <n*/p(n), ede p(n) — npo- 
UsBOAbHAA yHKyun makasn, umo, lim p(n) = + co, UMeem Np N—> ce 


FG) =[1—()I exp {= MI (I + o() (3) 
P,(— x) = O(—x)exp{— = Na ae ad (3a) 


pasHomepHO omHOcumeabHO xX. 30eCb s— Yyenoe HeomMpuyameAbANoe 4UCAO, 
onpedeasemoe HepaseHcméeamu 
Ss s+ 1 
= <1 4 
Fea eS Ges)” (4) 
bp i! (t) —ompe3ok pada Kpamepa, COCMOMUU UZ NepeblXx e20 S 4ACHOB. 
Yeuosue (2) ABAdeTCA HeEOOXOAUMBIM AA TOPO, yTOObI COOTHOMIeHHA (3) 
n (3a) WMeIH MeCTO IPH HeKOTOPOM lleJIOM Se 0, Oa TDL) Med CO 
(xoTa Obl H HepaBHOMepHO OTHOCHTEJIbHO x), Trae &—HekOTOpad TOCTOAH- 
u p(n)—HeKOTOpad MyHKIHA TakHe, TO O<a< t/,, lim p(a)= + co. 
noo 


CnpaBeaiMBo Takxe CJlezyroulee BecbMa OOlee YTBepxAeHHe: 
Teopema 2. JIlycme npu Ox <n*p(n) wu ecex OocmamouHo OO0AbLULUX 
BHAYEHUAX N BbINOANENSL HEepasencmeéea 
bial) eer pa F(X) Se 
20e p(n) — neKomopasn byHKyUA, YOOBAcMEOpPAIOLAA YCAOBUIO lim p(n) = + oo: 
| noo 
%, Cy U Cy — HeKOMOpLle NoAOCUMEAdHbIe NOCMOAHHOle, NPUdEM a</,. Toeda 


binoaneHo ycaoeue (2) OAA OaHNoe2o &. 
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M3 ccbopMyJiMpOBaHHbIX YTBepxKAeHHH MOXKHO MOJYYHTb TeEOPeMbl, Kacato- 
mveca yCOBHH HOpMaJIbHOH cxoguMmoctTu (7). Hepes p(n) o6o3HauHM (pyHK- 
IMO, BO3pacTaIOULlylO (CKOJIb YrOMHO MefIeHHO) JO OecKOHe4HOCTH, Yepes 
Yn — KYMYJIAHT (CCMHMHBapHaHT) NOpsAaKa m clyyahHok BenMuMHbl Xj. 

Cnenctsue 1. Ilycth 0 a<}/5. Yenosne (2) ocTaTouHO ANA TOrO, 
yToObl mpH' Om x <n*/p(n) H n—> oo HMeIM MeCTO COOTHOINeCHHNA 

ee) Fo (=) 

n a / 

—__—_———- > — } 

fT Cao eae (5) 

PaBHOMePHO OTHOCHTeJIbHO X, H HeEOOXOMMMO JIA TOTO, UYTOOb! COOTHOMICHUT 
(5) uMenu Mecto mph OS x <n%p(n) HW Noo. t 

Cnenctsaue 2. Ilyctb & yoBneTBopxeT ycnoBuio (4) IpH HeKOTOPpOM 
esom s >. Ycnosue (2) u 


TOR ino eae a Ce) (6) 


OcTaTOYHb! AWA Toro, 4YToObl cooTHOIWeHuA (5) HMesmH Mecro mpH O< x 
<n*/p(n) HW n-> co paBHOMepHO OTHOCHTeJIbHO X, HU HEOOXOAMMbI AIA Toro, 
yToOb! (5) BLINOMHAOCh NpH OS xX Cn%p(n) wu Nn—->oo. 

. 2. PaccMoTpaM TocseOBaTeMbHOCTh He3aBHCHMbIX, BOOOULe TOBOps, He- 
OMMHaKOBO paciipefesleHHbIX cCJITyUaHHbIX BeNMUHH X 1, Xo, ... C Ma- 
TEMaTHYCCKHMH OKUJAHHAMH, PpaBHbIMH Hywto. Uepes F,(x) o603HauaeM 
(PYHKUHIO =pacipeyesweHHsi HOPMHpOBaHHOH CYMMbI cJlyuaHHbIX  BeJIMUHE 
Lt Day ee 

Teopema 3. Iycmb 0<a< 1/6; p(n) — npoussorenan dyHKyus, yOoe- 
Aemeopsrowjan ycaoeuto lim p(n) = + oo. Ecau 


N—Co 
n 4a 


EX} > 0, Regex aC. (j= 1, 2 


20e C —nekomopan nocmosHnan, mo npu O< x <n*/p(n) u n—->oco umewm 
mecmo coomnowenus (5) PaBHOMePHO OMHOCUMeALHO Xx. 


Teopema 4. Ecau Oaa paccmampuseaemoli nocaedogamerbHocmu CaAyuati- 
HOlX BCAUMUH BbINOAHEHO YCAOBUEC 


n—->co n 


jim 5 ee ated 
j=1 


u ecau dyHKyuA pacnpedeaenua F(x) yOoeremeopsem YCaoceuaM meopembl 2. 
mo 


4a 
E exp| Xj) < 00 
ORT GCOX | Aiea a, deme) 


JlenunrpaycKul rocyfapcTBeHHblit yHHBepcuTer TlocrynH1o 
um. A. A. )KaaHosa 8 I 1961 


WMTHPOBAHHAA JIATEPATYPA 


1B. B. Wetpos, JAH, 184, Ne 3, 525 (1960). 210. B. Jiuuuwx, JAH, 133, 
Ne 6, 1291 (1960). 
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Hloxrnzange Akagwemun nayr CCCP 
1961. Tom 138, Ni 4 


MATEMATHKA 


j B. A. COJIOHHHKOB 
OB ATIPHOPHbIX OWLEHKAX JUJIS) HEKOTOPbIX KPAEBbIX 3A]A4 
(ITpedcmasaexo akademuxom B. H. Cmupnosoim 28 I 1961) 


n° 1. Tlyers @—npsmoyrompHpli wapasmesenuney B pee peucree 
in? A; <<; (culyuan oe as a; u b; He PAROS B (*) 6pi0 
BBeeHO MOHATHE TIpocTpaHcTB ‘vo - (Q) u &, sai "(Q) u ape uece HX 
cBolictBa. Celiuac Mbl BBeJeM TpocTpaHcTBa Liv 'n (Q) x W ae #(Q), Ilyetp 
i= 0YOx;, 4; =1;—[l;] u 


LP, a <a 
oy ; 
7 Df — x; 
| \ dx 4 | DYelp (x,...%; +h... Xn) — pi Healy aS mpu A; > 0, 
h 
| Q 0 
3 \| DIF xy ak npy Ap OU, 
{IpocrpancrBa ee ’n(Q) u Vas 1(Q) onpedeHM Kak 3aMbIKaHHe MHO- 


awKecTBa PylaqKHx pynKunii, paBHbIX HYJHO pH OoubuWIHXx |x|, B HOpMax 


Lee = Shi: £10)? VFhy ttn gy UE lg coy + VF ttn ay 


Ly ( pea ln (Q 


Wpu neuenbix /; 9TH NpocTpaHcTBa COBMaaloT C eset) n BA !n (2), 
Teopema 1. JTycmo fe WR" (Q), O<s<n u cytwecmeyrom makue 


, v4 
Yearvie wucaa v;, umo w= 1— > aa Dit Cees OnT 0200 
i=1 ¢ P ist. “i 


Dy. Daf EB (Q), Di. DIF is. otsu fo, SEM Ly 


(Q “tray? 

2de 2, —cevenue 2 eunepnaccKocmb xXs14 = const, X, = const. 

Ira TeOpeMa ABIAeTCH OOOOUICHHEM HSBECTHbIX Pe3yJIbTATOB Apouuanna, 
BaOuya, Cno6ogeukoro, Tambapyo 0 TpaHH4HbIX CBOHCTBAX (yHKILMH U3 
i 4 pw wewbix /. Ona JonycKaeT oOpallennue. 

_ Teopema 2. /Iycmo @ (x) — 6eckonexHo Ougpepenyupyeman ynkyun 
OOHOL nepemMeHHou, 3a0AaHHAA HA NoAOIUMeACHOLL NOAYOCU uU COpatuaroLM4asAcA 
3 HYAb eBMecme CO BCeEMU CBOUMU NpoUsB0dHeLMU npu x =O, a makoce npu 
docmamouHo OoAbuUx x, U nycmb (x) —ee NpodoAMHeHUe HA BCIO OCb, Nptu- 
Bem g(x) =0 npu x<0. Toeda npu ecex 1>0, kpome l=k-+1/p, 20e 
k > 0 — yeaoe «ucao, umeem mecmo Hepaeercmeéo 


IP lt,  <Clel , 
Lp (E;) Lp 0,00 
Ilpu l=k--1/p amo nepasencméo nesepxo. 
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n° 2. PaccmoTpuM B NoJlynpocrpaHcTBe x, >>0 KpaeBble 3ajaun: 


Au = meay u len =0 — (x, Sal cere 


les ere eae 
Xxy,=0 


Ox, 


n 


u,;—Au=f (x,t), lino =Uo(X), lx, —o = P(%1--. Xn, f); 


0:— Av = f.(%,.2), 0ltse = Uo). a 


== WD. (ies noe ble 


a B loslynpoctpaHcTBe x3; > 0 TpexmepHoro mpoctpanctBa FE; — 3ayayy 
Au = grad'p = T* “div u=="p(a),, Us a (3 


Bpeyem caenyioue o6o3sHayennsa: D, — nonynpoctpaHctBo X,_,-2>0 mpo 
cTpauctBa F,; D,—Monynpoctpanctso ¢ >0 npocrpaxctsa E, nmepeMeHHbI? 
Xy,..+5%Xn-4,t; Anty— O0ONacTh X, 20, t > 0 npocrpauctsa E,4,. Takum 
o6pa3om, dyHkuna f(x) 3amaHa B Dp, Q(x... . Xn) H W(X... Xn) 
Pe peeqeeiars t)—B Ansys Ue Wg — BD Oy) 2. oat) A ee 
,..Xn—1,t)—B Dy WT. 1. XOPOWO UBBeCTHO, UTO, MpOMOMKaHA Haye alu) 
o6pa3om cbyHkunn | (x), f(x, t), Uo(x), Vo(xX) HM Ap. Ha BCce MpocrpaH?TBE 
E, wna Ens, MOHKHO 3anncaTb pelieHHaA 3aqau (1) u (2) B aABEOM BHJ 
yepe3 9JIEKTpOCcTaTH¥eCcKHe HJIM TeMMJIOBbIe NOTeHIMAJIBI. 

Uto Kacaetca 3ajaun (3), TO oHa TpefcTaBsseT co6ol o6o6meHHe nep- 
BOl KpaeBOH 3afaunN JA cTalMoHapHo sMHeMHOK cuctembl Happe — Crokca 
WM JlerKO CBOAMTCH K TocemHeH C MOMOMIbIO BBeJeHHA HOBOrO HeH3BeCTHOr 
BekTopa v = u— gradq(x), rae q(x) — pellenve 3aqaun 


0 
Aq (x) == Ps oe 


= a3 (x4, Xe). 


|Xs=0 


IlockobKy V MOXKHO BbIpasHTb Yepe3s THApocTaTHyecKHe TOTeHWLHaIb 
Oyksucta (7), BEKTOp U Bbipaxkaetch B BHe CYMMbI THApocTaTHyecKHX H 
QJIEKTPOCTATHYeCKUX TOTeHILMAJIOB. 

l Fi 

Bee 9TH TIOTeHUHaJIbI MOXKHO OWeCHHTb B HOpMax &, u Lp, (TeNJOBbIe — 

al, 0 al, 1 : 
B HOpMax Lp. uw Lyx) * uepes COOTBETCTBYIOWHe HOPMbI UX MVJOTHOCTeH 
C MOMOULbIO STHX OLCHOK (KOTOPbIX MbI He BBIIIMCbIBaeM), a Tak2Ke TeOpe 
| u 2 W HEKOTOPHIX pe3ybTAaTOB paOoTbI (1) MOKasbiBaloTCA TpesoOwKeHHA 


Teopema 3. J[na pewenuti sadau (1) cnpasedauest Hepasencmea: 
ult C | t =. [+2— ’ 


u | lias ; 
| lite (D,,) 4 ( rye (D,) i | Y laet2 1/p (E,_,)) 


IN IX I 


v2 2 


C 
Cs (7 lot i) tI9 |g1—wp nny ¥ 
C 


/\ 


ae (D,) S%8 (Ile (D,) = IP ]et1—7p (e,_))" 


Teopema 4. JIna pewenua sadauu (3) cnpaeedaueet Hepasencmea: 


3 
py lu; ae than! Piet y= 


* Thon (2/1 cnenyer nonuMatb mpoctpancrBo {02/+-24 


, cuuTad ¢ mocneqHeH KOOpaAN- 
HaTOH, a nox es — We 
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3 


3 
< ae (> | fi llat (Ds) + | P llgt-a (Ds) ask ay | a; | i+2-1/p aH ’ 
i p p T= P 
u; 2 =F S 
2 | Z Ie (Ds) ! p en (Dia 


3 3 
<C0(D Welee oy t+ delet coy + De latte ey). 
Teopema 5. yi peulenuti 3adau (2) aaa Md Hepasercmea 
| u |,aet2, A) <Cy (II [pet aca + ||4o [,erte—ap (D,) > 
+|¢ | 2042p. IH1—W/2P (5 ), 
|| u I, zich +4 Anaad) <S Cro (\f Ip2t. 4 ate Na | Holly sI-+2-21P (p af 
+|¢ |,ert2—we, IH1—-1/2P ), 
ecau moaoko 1+ 1—1/2ps-m- 1/p, ede m>0— yenoe 4ucao, u 
0 Neer, HA) \Cu (iF |g2tt (Aga) + | Uo [yzi-+2—2p iy + 
+ UW lheeta—wp. etue—sien ay)» 
0 lets, HA a) Che (VF Tp2e, 2 ee: +| Yo |y2i-+2—2Ip (D,) > 
+ IY leet1—vp, 12-10 «y) 
ecau_moaoko 1 + 1/2—1/2p—=m-+ l/p. Tpu 1+1—l1/2p=m- |/p uau 


1+ 1/2—1/2p =m-+ 1/p coomeemcmeyioujue Hepasencmea He Umerom mecma. 


Yka3aHHble HCKJIOUMTeIbHbIe cuydaH UcuesaloT, eCJIH BMecTO (2) ,pac- 
CMATPHBaTb 3afaun Oe3 HadaJIbHbIX JaHHbIX IPH — cOo<t< oo. 
n° 3. Ilyctb Q— orpaHuyenHan O6nacTb Cc JocTaTOUHO rayqKou rpanuuel. 


- Baegem cyiexyioulue O6o03HayeHHaA: 


— 


Ni(f, 2) = ({ ax\ LF — FWD? dud eee 


Q bay | xy yes Pe 
( fie) —27(2E#) + Fw? io 
My (fo 2)e\ \ dx = d : 
1 (7 ) \ ag iba Hin Y 
‘rye A(x)— MHOxmecTeo Takux y€2, 4TO Eo. i 


7) Q) Sry Na ee npy /=/+4, 
Ev,=l 
rae 2>>0—nence uwncno u OC AK<1. 


~ 


ot l 
Tenepb MoxKHO OnpefenHTb npoctpanctBa WW, (2) u W,(&) Kak 3aMbIKa- 
HHS MHOMKeCTBA TlalKUX PYHKUHH B HOpMax 


IF ligt ca) = Iz, a) + Ni(f, 2), 
(IF lige (Q) Tipu Hewuesmbix J, 


I live (Q) a | ] cp (Q) + >) \ Dy soe 1S 4 } Ip (a) Tipu ahteg I. 


xy. =! 


Teopema 6. Ecau Q— npamoy2oaonotti iakana ti mo HOpMbL 


Bflyet @ # aaa (a) WKGUBAAEHMHoL HOpMaM \f lea u Ply. , 66e0CH- 
a p _ 


£ (Q) 


Hols BOLL. 


Teopema 7. Beaxas dyaxyun us %> (2) uau W,(Q) moocem Gono 
NPOOOAHENA HA BCe npocmpancmeo En C coxpanenuem akeusanenmuocmt HOpM. 


Jas mpoctpaHctTs Ww p(&2) 9Ta Teopema joKka3aHa Go (?,°*)), Tak “ure 


HOBbIM 3feCb ABIAeTCH NO CyllecTBy culyyai, Korya FEB, (Q) c web J. 
O6pIyHbIM CHOCOOOM (C TIOMOLbIO ‘MapamMeTpH3allHWH) OMMpeseailoTCA mpo- 


cTpaHCTBa Ws Hi Wi, ecJIH PYHKUMM 3ayaHbi Ha KAaKOM-JIHOO riaqKOM MHO- 

rocOpa3HH, HallpHMep rpaHue Soe Si, Mpeg TeopeMbl OOcOULa- 

1joTCA Ha pocTpanctTBa (pyHKUnH w, eae Re m (@) u nes (%m) (Q), SJIEMeHTBI 

KOTOPHIX 3afaHbl B WHIHHEpe Q = Q, x --- X Qn, rae 2, —TwlaykKHe MHO- 
Ning 

roo6pasua u x;€;. Hanpumep, ecuu Q;— o6mactTHu, TO we ay” (%m)(Q) ecTb 

3AMbIKaHHe MHOKeCTBA PlaqKHX PyHKUHH B HOpMe 


m 


WP og MN at \ da | dregs \ WB gdm 


Lin 9 . 
Bo (x,)...(,,) “) = Me Q4 : Q44 Qm pet 


n° 4, Pie ine B OrpaHHYeHHOM n-MepHo oOsacTu ® cylefqytoulMe Kpa- 


eBble 3ajauH: 
Z(x)u=f, ujs=9, 


(A) | 
4 0 \ 
£ixhu=f, x7 l=¥ | 
Uy — £ (x, thu =f, Uae = to, Ns == @; 
XPS, 6) 
0 
v— £(x, thu =f, U lip = Vo» aN «ates 


rhe £(x) u L(x, f) — 2nnnnTHyeckue OnepaTopbl BTOporo NopsyKa C Ko3dp- 
(PHILHEHTaMH, 3aBHCALLMMH COOTBeETCTBeEHHO OT x H (x, t). PaccmoTpuM Takxe 
npH n=3 3a,auy 


Au= grad p--f,  divite="o.me 5. — a.(%), (6) 


ipeqnosiaras, YTO BbINOJHAeTCA HeCOXOMMMOe yCJOBHe \ p dx =\ an dS. 


iS 
Caenya paccyaKyenuam Iaygepa (°), MoxKHO C MOMOLLbIO Teopem 3—5 
NOJYYHTh OWCHKH JIA pewleHu 3ayag (4) — (6). Mx ormmunve oT HepaBeHcTB 


l l 
TeopeM 3—-5 3aKslO¥UaeTCA B TOM, UTO BMecTO HOpM &, u Lp, Becrosy pury- 


PHpy!OT HOpMBI Wi u W,. Kpome Toro, B mpaBylO “acTb OleHOK pewlennii 
sayau (4) Bou_YyT HOpMBI 3THX pelleHHit B mpocrpauctTBe L, (®). 
HeoOxoHMo OTMeTHTb, YTO HEKOTOPble H3 MpHBeJeCHHbIX BbIMe Pe3syJIb- 


: se 
TATOB H3BeCTHbI. ONeHKH JWI 3JIJIMIITHUeCKUX ypaBHeHHit B HOpMax W, mpH 


uenbix 1 u B Ws mpu moopx 1 MOyueHb! pagoM apropos (*°*). B= pa6o- 


Tax (19,8) moulyueHbl Tak>Ke OMeHKH B We; pemennii napaGosmueckux ypas- 


HeHu. AnajlorHuHad TeopeMa [Id 3afau Cc HYJIeBbIMH Ha¥aJIbHbIMH Ui 
KpaeBbIMH YCJIOBHAMH Oblsia aHoHcHpoBaHa JI. H. CnoOoxeukum uw fa CuJly- 
yan p= 2 (8), OfHako, Kak COOOLIH aBTOp, erO MOKa3aTeIbCTBO HETOUHO. 

Yro Kacaetcs 3aqaun (6), TO omeHKa ee pellieHuli pH p=—O B mpo- 


ctpaucte W;,(Q) Obina onyO1vKOBaHa aBTOpOM HacrTosumei ctTaTbH B (1). 


TlocrymH10 
Lote Loot 
UWHMTHPOBAHHAH JIMTEPATYPA 


I]. Wapun, B. A. COTOHHUKOB, TAT 136, Nes SSD) Sy ae Ker be ae 

4, Math. Zs., (32, H.o03(1930)peepee ae raLO Hd, sy MI) 8) ebaeee aoa 
. Cao 6omnenkKuuH, Yu. san. JlenwurpagcK. tiem. uucr., 197, 54 (1958). 
hauder, Math. Zs., 37, 623 (1933). ®O. A. JagpmwxenucKaa, JAH, 79, 
5 (1951): “A.M. Komemes, YM idee. 4. (1958), 955 J. Eiekoot OO. 0 ene 
i, JAH, 120, Ne 3 (1958). 9% JI. H.Cnano6onmeunKkunh, JAH, 123, Ne 4 (1958). 
0 O. A. TJagexeucKkas, JAH, 97, Ne 3 (1954). ! B.A. CononHHUKOB, 
JIAH, 130, Ne 5 (1960). 
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Jloxaagn Akagemun nayr CCCP 
1961. Tom 138, Ne 4 


MATEMATHKA 


C. B. YCNEHCKHH 


O TPAHHYUHbIX CBOMCTBAX ®YHKILHH 3 «BECOBbIX» 
K JIACCOB Ww 


([pedcmasaexo axademuom C. JI. Cobonesoim 25 I 1961) 


B waHHol paGote onpesenniotcA HeoOxoquMble M AOCTAaTOUHbIe yCJIOBUA, 
“KOTOPBIM yOBeTBOpAeT YHKUMA Ha rpaHuue oONACTH, ECM KaxKfad Ce 
‘eppad mpousBosqvHad CyMMupyeMa B OOMaCTH C HEKOTOPBIM BbIPOKMAIOUMMCA 
‘Ha rpaHule BecoM, BOOOMe TOBOPA, PasIHUHLIM AA KarxKNou TIpousBoHOH. 
. — 

| Onpegenenus. Tyctp R" *__(n—1)-mepHoe mpocTpaHcTBo Tou¥eK 
; 1 1 
a y,, . 2. )Xp-1), a Rj —Nonynpocrpancrso (%n, >, x(%1,--- >» Mat) Crean 


‘Bynem rosoputb, uToO dyHKuna f MpuHawMexKUT Kaaccy Wt 
i: a, p 


(ic p<oa, feo (Oy, teva bere 1, a= !,..... meecin 
(pynxuua f uMeeT Bce MepBble COOOMeHHbIe MpPOHSBOAHbIC Co6onepa (+) u 
n a a.| Of |P n 
We, = | lFlPdRs + (yy SE Pars <om. (1). 
ge fl Rt t=1 : 


»?P Ro 0 


s. 


. Cnenya JI. H. CnoGogzenxkomy (*), BBeeM TaKKe KMACCHI Woe le = 00, 


= (Xs Sn), TH (,~---, Fe); 0 Sor 1). Bynes cuter, “To 
FEW, ecnu fEL,(R") u 

| : n—1 co ' ie af \P ane 

Birk, = | freer? +d) | —ae aR dhe, 0) 
a? Ro fl 0 Ri-t A 

rye 

_ MIN (21) 0) oop Xés Fea fh eeas a he Gs me hy) 


Byyem takxKe ropoputh, uo :byHkuuA f MpHHuMaeT Ha R°™ snauenua ¢ 
(F| pn—1 = F), ECAH MOcue BOSMOXKHOTO BUAOMSMCHEHUA F wa MHOXKeCcTBe f-Mep- 
HOM Meppi 0 
| lim \ |F — |p dR" =0. (3) 
i Xp, 0 
Ro—-1 : 
_ Cnyepfyiomme Be TeOpeMbl o6o6uLaloT COOTBeTCTBYIONIMe  pe3yJIbTaTbl 
‘A. A. Bamapuua (°) u I. UW. JInsopKuna (?). ; 
Teopema | (upsmas). Mycmo pew Toeda 


. 
: me p—i—4, 
; ee 06 ep we ee ET henseth Ta) 
| (4) 
1 lel > <elflys, » 
j : We, p a, p 
de KoHcCmMaHma c He saeucum om f. 
785 


DAH, rT. 138, Ne 4 


Teopema 2 (o6patnaa). Mycmo 9 & wv 3° %n — NpouseoabHoe U3 UNMe 


im A eee | 
gana (— 1, p—1), oh; = On — p+ Ces ee ft eel 


Toeda cywecmeyem makaa Oeckoneano Ougbdbeperyupyemaa gynkyua | 
onpedenennaa Ha Ro, amo 
Flaa=% Vil, <clols » (5 
a, p cae) 
20e KONCMaNma C He 3aeucUM OM ®. 


IIpupezem KpaTKHe JOKa3aTeJIbCTBa TEOPeM. 
Bs OKasaTEJbCTBO TEOPEMBI ie oe eee TipefeJIbHbIX 3Ha 


yeHuit @ HM pHHanwexuocth ux K L,(R" ‘) culefyet ‘43 COoTBeTCTBYIONIM 
pesyabpratos JI. JI. Kyapasuesa (°). 


—1—a 
Jloxaxem (4). Ilyctb (i) oy aia imeem 
See ae 4? 
De =>\ | be aras< 
»?p i=ig Rit A 
fl—1 00 ‘ p 
> 0 iy, TS Se i, CO ee ee 7 
<c | \ |f (4 1 aS Fp ih )| dR Uh 4 
cI 0 pnt A 
sPaed Ss RAC ee ee ee STR ae ecm 
ON ns EN 
f=1 0 RII A 
n—1 co v5 p 
0 = | fia, teh sont = ple) i ed see ey Is =e 9 Ue OD ly 
os yl oO ah 
‘=1 9 pn—l 


Of (x, A?) 
Ox 


Z 


p 
| adr" dh = 


a 
<e ST | [l(t al am 


(loy{cTaHoBKa v = h%i) 


£4. 5}4 \ i aa #9 dul Lega 


‘=1 9 pn—1~'0 


5 | OF (x, v) 
Ox; 


"| yo +BY) GR aA < 


(HepaBeHCTBO Xapyn (°)) 


nm © 
<I ps —pB.)/,—1 | OF |P a. 
<6 \ \ (x, 1—pB,/ ee PB, )itj—1 aE jar" lide, = 
i=1 9 Ri—-1 ? 
nm oo i 
‘=19 pn—1 - 


WokasatTeabeTBo Teopemb 2. IlycTb &, —Mpon3BoubHoe cuKcH- 


Prone k 

poBaHHoe u3 HHTepBasa (— 1, p—1). Nonoxum x; = —— >0. Cocta= 
p? 

BHM (yHKILHIO 


ae oie ae 


aa) at Goa x 
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n—1 , { 
= d oe 
LAH 1+ uj ‘ 


OKaxKeM, 4TO (byHKUuA f YAOBJeTBOpHeT YCMOBHAM TeOPeMbI. 
Jlerko BuyeTb, YTO f|pn1 =. Ymeem takxe, o603HauHB yepes II’ npo- 


peyenue IJ 6e3 ofHOrO useHa, 
af n—1 n=1 a Pa 
n i] 
ae | 00S We ae | a 
' Rat jut tet (lp 8)? + (t; —x)? +x! 
n—1n—l 


“§ oS Max 


j=1 i=1 (t;— x,)? +x,? 


Ri—1 
0? 1 "lh ¥;—1 n—1 
<a (| gaara] |) ae 
: vj 
u=Xn 
—1 
= —k \ Dee el eee he Olas.) Xs eee 
R?—1 {=1 4 
Tr ‘a a 1 ' 
NES Seo EGS OT a 6 [aca | A ll 0 sda 
II (¢,—x)2 +e 38 is — x)? a "| | i 
af n—1 nu nti oe —] 
Pst ie <C <li nt aR 
ox.| Ss 2 el ie t;P mi ae — x4 2% B43 
oe 
Ry 
n—1 it y;—1 p 
\ xan x,! na—l n 
ee a, 9) 1 | ae 
RB Pelih on 4 i=1 (t; — x2 +x, ‘i v5 +x, / 
n—1 n—1 et x? Oi), : 
ay \ ; } p 1 ee i! t— 4 
ae | xn J idee il isle tee (e+e 27 rr? R 
Ro R 
n=l , i p/q 
i aka sa ce aR] ani 
. imi (t,—x)?+ 4,4 [07+ ele ie 
1 3 1 
(4 +8i<e<i+ >) 
n—1 © © tai —pt+prjé 
n—1 
KC > \ \ |A ie o\ = (a RE dx,dR dti< 


f=1. —co R?1 


vj 
x 
[ nogeraxosica —— = 0] 
i 


ps o pig 1,01? © ip d nl gp, eS 
<o 3) | ater apanee 


fa et pl ey 
4* 78d 
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(re > 1+ pty 8= 1 £4 pe +2 —1>—1] 


n—1 


Tae AGE Ost wae 

<co Di | | eee aR” ah 
f=1 0 pn—-1 

OneHKH A189 Mpou3sBo,HEIX Of/Ox; (i = 1 ,2—1) monyuatiotca aHanoruuH 


Teopempl lu 2 Ne€peCHOCATCH TakoKe Ha OF PpaHHYeHHble o6macTH c OCT 
TOUHO FiaitKHMHW rpaHHilaMy. 


WMucruTyT MaTeMaTHKH C BBIYHCIHTeIbHLIM WeHTPOM Tlocrynuno 
Cu6upcKkoro oTmeseHua AKkagemuu HayK CCCP “19 14061 


UMTMPOBAHHAA JIATEPATYPA 
1C. Jl. Co602e8B, Hexoropnie npumeneHua PyHKUMOHaIbHOrO aHaH3a B MaTeMaTHY 
ee uke, JI., 1950. 2 71h Cno6oxzenkuii, JAH, 120, Ne 3 (1958). % A. A.B 
, TAH, 117, Ne 5 (1957). 411. UW. JusopKkun, JAH, 126, Ne 4 (1959 
J ApasBpues, Tp. Marem. uuct. um. B. A. Crexnopa AH CCCP, 55 348. 
ap4u, eB JIuttabsydg, IT. M.Iloauna, Hepapencrsa, M., 1948 


Jlorzann Anagemun Hayrk CCCP 
1961. Tom 138, Ni 4 


MATEMATHKA 


B. Tl. XABHH u C. Sf. XABHHCOH 


HEKOTOPbIE OLLEHKH AHAJIMTHYECKOU EMKOCTH 
(ITpedcmaeaexo axademuxom B. H. Cmupnoeoim 27 I 1961) 


Ilyctb F—orpaHnyeHHoe 3aMKHyTOe MHO2xKecTBO TOYeK KOMIMJIeKCHOM 
mmockocTu R; B,—muoxecTBo Bcex dynKuuli f, peryaspopx B R\F u 
PaKUX, YTO f (cc) = 0, sup |f(z)|<1. 

2E€R/F 


_ Asamutuueckoli emxoctbio F Ha3piBaetcs aucs0 
\ Q(F) = sup | lim 2f (z) | (1) 
FEB, 2z—>0o 


(mo mozogy storo nonsTua cm. (4-7). B stoi s3ameTke OyzyT ycTaHOBseHE 
HEKOTOpble OWeHKH Ana Q(F). 
_- Ilycrb G..—Ta 43 cBa3HBIX KOMNOHeHT RF, KoTOpan cOJepKUT 00; 
G,CGC...CG,C...—nocnefopatenbHocth .o6nactel, ucuepmbiBarollas 
Go, Ipuyem rpanuna 0G, oOnacru G, cocroHT H3 KOHeYHOrO YMCA NonapHo 
Herepecekalouluxcsa CIPAMJIACMbIX 3AMKHYTHIX KPHBbIX )KopfaHa; nycTb |OG, | 
QOosHayaer ymuHy OG,. T[lonoxum 1 (F)=inf lim|0G,| (infimum 
{Gy} n>00 
BHIYACIAeTCA TO BCeEM MOcNeqoBaTembHOCTAM {Gp}n—1 YKa3aHHOTO Bua). 
@Muxcupyem Kakylo-HuOyb oKpecTHOcTb g MHOxectBa F. Ilyctb @ — byHK- 
Mua, 3aqjanHan ua F. Baas € >0, paccmoTpuM coBpokynHOcTbh §t(e, @) Bcex 
n 
‘Rpobeit r puna r(z)= >) 
kt 
r(z)|<Ce@ (Mpu 3TOM He ucKsOUaeTCA, UTC R(e, p) = A). Iycts Ppl, Q)= 


. pat co dr i} (ecru #(e,p) = A, To cuntaem p, (&, P) = + 0%), pp (9) = 
| £,9 


= a p,(é, 9). Jlerko BujeTb, 4TO p,(P) He 3aBHCHT OT BbIGOpa OKpecT- 


sas (Qj, Go, ..+)4n Gg \ F) Takux; 370 Heese 


‘HOCTH g. Vispectuo, uTo ecmu 1(F)< + 00, TO 
: Q(F) = p, (1) (2) 
{1 (z) =1) (°,”). 


Ucnomb3ya (2), erko JOKa3aTb cuemyIollyio Teopemy: 

Teopema 1. ITycmo F —oepanuuennoe 3amKHymoe muoocecmeo; 1(F)< 
< +00; W—nenpepoienan dyxkyua, 3adannaa na F, IT pednoaonwum, amo 
L(W (F))< + co. Mycmb v — nexomopaa oxpecmuocme W (F). Tozda 


| Q(F) <[are + sup Pe (e (W —a)) ]9(W (F)). (3) 
30ecb (W—a)1(C) = Von , &€— AMob0e NoNOICUMeAbHOEe HUCAO. 


‘Ws wepapeuctga (3) cmelyer, 470 
Q(F)< supp, ((W—a)*) Q(W (F)) *. (4) 
aGu\ W (F) 


* Bynem cuntatb, uTO+ 00-0 = + oo. 
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OrmetuM, uTO HepaBeHcTBo (4) OOpatlaeTca B paBeHcTBO, Korqa W — an 
HeliHoe oTOOpakKeHue. k 

TIpumep. Ilycrb F—copokynHocTb f MpsAMOJIMHeCHHBIX OTpe3KO 
fecnktins geanhiin) (Riaz 0,16 or, ft ls ee 

®yukuna W (z) = 2" nepepogut F B OTpes0K BelllecTBeHHOH ocn W (F) 
=([l1,r"]. Bmecte c Tem serko olleHuTbh p,((W—a)”"), ecm a HaxomuTc 
BoOmu3su W (FP): 

5 ASL 

ee ee eee 
W (2) as aL n (| a ee e2mhi/n ers z—la Md se ’ 


p (Way) <a", 


ge 4 
4 


Tak Kak Q(W (F)) =—— 


), TO Q(F)S 


Onenku (3) uw (4) MOXKHO TIpHMeHATD B CyIelylouleM HalipaBuieHuu. Ilycr 
¥ — 2Kopjlanowa jlyra, 3afaHHasn Pee w= W(t), teé[0, 1], un F —3amK 
HyTOe NOMHOxecTBO oTpesKa [0, 1]. Ussecruo, uro mes F/4 << Q(F)< 
< mes F/x (*). Tlosromy Hepapencrsa (3) u (4) MaloT BO3MO%KHOCTb B HeKO} 
TOPIX CYYaAX MOJYINTb sPPeKTHBHble OLeCHKM JIA AHANMTHYECKOM eMKOCT 
MHOXKECTB, JleKallMX Ha 2KOPMaHOBbIX Ayrax. Takwe OWeHKH COBCeM aa 
MOJIYYHTb, HallpuMep, B TOM Cyyyae, KOrfa Ayra Y—TaKax, npuyeM 
W’ (t) sea a Soe JInmmua: | 

|W’ (t;) —W’ (t2)| < const-|¢;—t.| (41, f2 @[0, 1)). 

Ilyctb Y—3aMKHYTaA CNpaAMisemaa KpuBaa )Kopfana; G— BHyTpeH 
HocTb 7; W—cyHKIWA, OCYIIeECTBAIOWlad KOHPOpMHOe OTOOpaxKeHHe elu 
HuuHOrO Kpyra Ha G. Torfa kKpuBad Y MOwKeT ObITb 3afaHa ypaBHeHHeM 
w = W (e*) (pe [O, 2m)). 

Tlomb3ysicb oleHKOH (3), TomyyaeM cylefylouly!o Teopemy: 

Teopema 2. Ilycmo F —3amkHymoe mnoorecmeo, neocaiee Ha eOunu4- 
Hou OKpYotHOCMU, NpuYem npu ecex rE[rp, 1), Osetra zl |W’ (re?) | >6>0 
{e'? EF). To2da 


| 1 1 
QF) < {5 + sup Ae ee Ea lebih 2 ecg 
Tom 


Sdecb v — nepeceuenue s1bo GbukcupoeaHNoti cKOAb YyeodHO maaoii oKpecm- 
nocmu F c eOuUHUYHoLM KpYy2omM. | 

B paOote (1) 6plm0 ycTaHoBmeHo, 4TO 2(P)>>0, ecnn P— muHoxectTBO! 
HOJOKUTeEbHOK MJIMHbI, JemwKalllee Ha aHaJHTHYeCKOH KpHBOoH. Popmysmupye- 
MO€ HWKE CyeICTBMe, a TAK2Ke TeOPeMbl 3 Hu 4 NO3BONAIOT pacipocrpaHuTb 
3TOT pesyJIbTaT Ha Ooee WMpOKHH Kslacc MHOXKECTB. 

CnencTrsue. Ecan Bpipaxenve, cTosimee B (urypHbIX CKOOKaxX B (5), 
KOHeEYHO H nHHa W (Ff) nonoxKuTeIbHa, TO M aHanuTMuecKan emKOcTb W (F) 
HOJOMKUTEJIbHA. ; 

JlelicTBuTeIbHO, ecu JuuHa W (F) nosoxKuTenbHa, TO u AauHa F nono- 
*KuTeNbHa (*), a Torga Q(F)>0 (1); u3 oneHKu (5) cmefyeT TeMepb Halle 
yTBepxKeHHe. 

B yacrHocrn, ecu 


i 4 
we | legereweeceliti<te, | ol 


o<r<i1! ict= 


TO €MKOCTb MHO?KeCTBAa, JlexKallero Ha Y, NOJOKATeEIbHA TOra AH TOMbKO 
TOra, KOMa MOJIOMKUTeIbHa erO JJIMHA. 


OrmeruM, UTO BbINOJIHeHHA HepaBexcrBa inf | W’ (re’*)|>>0 Bcerga MoxKHO 
LSP >To 
el’ PEF 
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ONES E  8 ee —_— (| 7 ‘wi 


bCH, HECKOJbKO cyan F u ucnomp3sya Teopempl Jlysuna, Eropopa u ar 
SBECTHBIe cBolicTBa (pyHKUMi Kacca Hy, kKoTOopomy upHHagnexut W’ (*). 

Jlerko moKa3aTb, NOJb3yHACb OHO Teopemol Kemnsora (*), aro yculoBHe 

6) BbIMOJHeHO, HallpHMep, Torga, Kora KpuBad Y—TvlafKan, pHuem 

rou §(s) HakJOHa KacaTebHOHM K BellleCTBeHHOM OCH Kak *PYHKIUMA AJHbI 

yr Ss yloBseTBopaeT ycnoBuio JInmmura: 


| 8 (s’) —8(s”)| <const-|s’—s’|*, O<a<l. 


_ Hecxompko 6osee oOune ycnoBus, (popMylMpyeMbie B TepMHHAX MO/lyvie 
Henpeppipnoctu W’ un 0(s) H JocTaTOUHbIe [JI KOHEYHOCTH MpaBol YacTH 
B (5), MoxHO NosyyNTb, HcHOMb3yx pesysbTaTEI C. A. Anpnepa (*) *. 
IIpu foKa3aTesbcTBe Cilefyloule TeOopeMbIl BaxKHYIO POJlb HrpaeT yCTaHOB- 
jlenHas B (5) cBa3b MexKy aHanuTMyecKOli emKoctbIO (1) nH sup | limp (z) |. 
(GEp ({Gn}) z—>0o 

' Teopema 3. ITlycmb F — samknymoe munoocecmeo, Aesamee Ha eOuHU4- 
joi oKpyscHocmu;, gyxHkyun W omobpaotaem edunuunolil Kpye Ha eHYyMpeH- 
HOC’ 3aMKHYMOLL ChPAMAReMOLL KpUBoL JKopoana ¥. 

) a) Iycme cywecmeyrom makue wcaa p>\l u A>, 4mo Onn robot 
Usmepumoti yHKyUu o, 3A0aHHO Ha Y, SUP |a(w)|<1, 6einonHeno Hepa- 

= WEY 


sup | |ua(t)/P1dt| <A, 

O<r<l W(rF) 

20€ Uy (C)= jwees; Z (w) — hynkyus, o6pamuaa « W (2). 

@ 0) Iycmo npu ecex r€[r, 1) O<rj<!) |W’ (re*)| S85 >0 (EF). 
Tozda 


O(F) <4 {VA + tmesW (Fy (2012 (WF YIM, QFE. 


Takum oOpasom, ecm fuuHa W (F) nosoxwnTenbHa HM BbITOJHEHbI YC/OBHA 
Teopempl 3, To Q(W(F)) > 0. 

t) dt 
V3 Teopempl 3 culefyeT, YTO eCIM KpHBasd Y —Twafkaa U jeune. (z€G) 


| . 
npeycTaBaser dbynKumio ksacca E, (G) (°) Bcakuli pas, Korya pel (¥) (p> 1)s 


_ IIpumenaa uspecrnyio Teopemy Pucca ((*°), cTp. 149), MoxHO YyKa3aTb 
[pocrble ycOBHuA, MocTaTouHbie AA TOFO, yToObl MHOxKecTBO W (Ff), Jexkatlee 
Y, O6slaano CBOMCTBOM, ONMCaHHbIM B POPMYJIMPOBKe TeOPeMbI 3. 
Teopema 4. IIycmo p>1, 


f 


1 i 


| 
su ; 
a Wz)—Wit) W'(2) (@—#) 
sup | W’ (re'?)|< + ©, inf |W’ (re’*)| > 0. 

Pe<r< ro<r<l 

e'°EF ef PEF 


*\dz|)|dti< +, 


(7) 


To2da ycaogue a) meopemol 3 6bINOAKEeHO. 
B yacTuocTH, ecJIH BbINOHeHO (7), TO aHaJHTHYeCKaH CMKOCTb w060ro 


8aMKHYyTOTO TOAMHOXKEeCTBA Y MOJIOMKUTEIbHOU AJIMHbI MOMOKUTCIbHA. 


J) * Ha V Beecoio3H0m copenaHun 10 Teopun yHKUHi JI. J]. Wpanopeim Oplia ccbopmy 1Hpo- 
Bana Teopema, B KOTOpOii ycranaBsuBaeTcsA, UTO Q (F ) > 0, ecum F JlexuT Ha PlaqKOM KpHBoH, 
OLUHHEHHOM HEKOTOPbIM JONOJHHTeAbHbIM YCJIOBHAM, H Mes Fi 02 
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Kak H B Cay¥ae TeopembI 2, MerKO yKa3aTb T1pocTble yCOBHA TeoMeTp 
yecKOro XapakTepa, OOecneyHMBaloulMe BbINOMHeHHe (7) (CM., B 4YaCTHOCT 
jiemmMy | pa6otpi (7%)). . 

Ham HeH3BeCTHO, MO2XKeT JH MHOxecTBO P, JexKalllee Ha CIpAMJIAeMol 
(HM Jake raaqkol) KpHBoH PKopfana, HMeTb NOMOKNTeEIbHYIO JJIMHY 1 
HYJIeEBYIO aHAaJIMTHYeCCKYIO EMKOCTD. ; 


Tlocrynuso ) 
4 I 1961 | 


WMTHPOBAHHASA JIUTEPATYPA | 
| 

iL. Ahlfors, A. Beurli mgt ActasMath.. 683) 101N(1950)) = 7leasAt ht lives 
Duke Math. J., 14, Nel, 1 (1947), %A.T. Burymxuu, JAH, 123, Ne 5, 778 (1958) 
2A. Ps Bury wk wu, AH, 128; No 1,7 (1959).. 2 C. A xX apunco n, JlAriees 
No 5, 896 (1959). ®C. A. Xapuucon, JAH, 131, No 1, 44 (1960). * B. TX a 
BuH, JAH, 131, Ne 1, 40 (1960). ® UW. HW. Wpusanos, Ipaxuunpe cpoicrsa analuTu 
ueckux dyHkuHi, 1950. %®T.M. Toay3unu, Teomerpuueckan tTeopua dyakuai Kom 
muieKkcHoro mepemenuoro, 1952. 1° A. 3urmyu4gZ, Tpxronomerpuyueckue psp, 1939 
uC. A. Anpnep, Has. AH CCCP, cep. marem., 19, 423 (1955). CC. A. Anpnep 
C6opu. Uccneqopanua m0 COBpeMeHHEIM MpoOJemam TeopHu cbyHKUMM KOMMeKCHOTO mepemMeH 
Horo, 1960, crp. 273. c 
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Jloxaagm Akagemun nayk CCCP 
1961. Tom 138, Ne 4 


MATEMATHKA 


r. C. XOBAHCKHH 


' O NPEACTABJIEHHW YPABHEHHS f£,+ f2+fs+fit+fst+So = 0 
HOMOTPAMMON C OPHEHTHPOBAHHbIM TPAHCIAPAHTOM B BUAE 
: JIMHEHKH 


(ITpedcmaezeno axademuxom A. A. Tlopodxuyonem 28 I 1961) 


na ypapHenusa c 6 nepeMeHHbIMU 


fitfetistht+ist+te=9, (1) 


) Tae f1—coKpallleHHoe oGosHayenue (pyHKUMH f1(¢1) HT. 2., BO3MO%KHO TI0- 
cTpoeHve yoOHOK u JerKO MpHcnocoOAeMOH HOMOrpaMMbl C OPHeCHTHpOBaH- 
“HIM TpaHciapaHTOM B BYE AMHEMKH. IIpeo6pa3yem ypasHenne (1): 


Veet 


me pe 


w isk saa ” oe Ta ee fs-+ ae Sei fetw’fs 
wtp” pe" oe bb on pw’ + p pe z5 1 
hh ae ww’ ia— Ww” ,» (2) 
‘rae p’ uw p”—napamerpbl, yOBJeTBOpsiomine ~ ycnoBuI0 p'p” (w’ -- W”) Te 
Tlonaraem 


pe” wee 
aa TI KC al eae 7 TED gat ee 
te ae uk peng (3) 
ww Vv uu’ " 
SER Sor ba te fs 
ee 1 (4) 


pL 
‘rye B uw Y—BcnoMoraTembHbIe Hepemenuble; 74 u 7; — MpOusBOMbHbIe (yHK- 
uuu. Torga ypaBHenue (2) 3amMiieTca Tak: 
B—T,=71—Ts. (5) 
Ypapnenusa (3), (4) u (5) pHBoqum K HOMOrpadupyeMomy BH]y Cy. 
Bee ta) lhe ee ek reo 
may Ee vis al 
B—T%=7—-T,=68—Ts, 
rye 6 — BcmomoratesibHoe NepemeHHoe; 7,—MpOusBO/IbHad SyHKUMA. 
YpaBuewuad 2yleMeHTOB HOMOrpaMMbI Tlocé BBexeHAA NapaMeTpoB Mpe- 
_ oOpasoBaHHA 4), Bes a bo, a,b,c, d, py, 6, = 0,5 (v’ —p”) ganpr B.Taba. 1. 
Ecnau nonoxutp T,=T,;=T,=0 4 by = =b=—d=0, TO UIKasbl 4, Os 
HG, pacnonoxwkatTca Ha ofHOH MpAMOl, HW TpaHCnapaHT OyeT MMeTb BUA 
auneiku. U3 ypapuennit (6) apie 


(6) 


BaxkHoli OcOGeHHOCThIO HOMOrpaMMbI C OPHeHTHPOBaHHbIM TpaHcilapaHTOM 

B BUfle JMHeLKH Jd 3aBucumocTH (1) ABAAeTCH HamMue PasHbIx MOJLly eH 
IWKAJl M€PeCMCHHBIX 4, %; H Oe, MpHYeM WBa MOLyJA uw’ HW” TIpOH3BOJIbHBI, 
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: 


‘ Ta6auua i 
HenoyzpuxKyan MaOCKOCTb 


Koopyuuartet Tone (a, B) Tlone (a2, ¥) Tlome (a3, 5) 
x ao—0,5 (+ y.’") B — w’ fal do + @ +0,5 (2+ 2) Y—| do + ¢ + 0,9 (u’—2"") B- 
a ite fe , Le 
— eae fs 
y bo + py B bot o+ py Y bo +d + pw, 
T pancnapantT 
Koopyzunarpl Wkasa a, Ulkauna a, | Ikama a, 
‘i / |< / 47 ¢ 47 “a pepe 
x Ay +p’ fa—0,5 (e+ "Te lag tat” fst ard — wep” fe + 
e 0,5 (u/ +.’ T's ae 0 55 ( ut") ie 
y Dy ar Py qh by +b + py Ts Kecigeeds Te 
a Tpernut lh ONpeteIAeCTCA MO TOMY Ke 3aKOHY, YTO HU MOJYJ1b cpeHent | 


‘4 u 
WWKaJIbl B Sosa M3 BbIPABHeHHbIX TOUCK C TlapaJWIeJIbHbIMH IWKaJlaMH. 
IIpH sTOM CeMelicTBa NapaJVJIebHbIX IIPAMBIX O, H % OOPasyloT c CeMelcTBOM 
POPH3OHTAaJIbHbIX TIPAMbIX BCHOMOraTeJIbHOrTO TepeMeHHoro (3 paBHble yIrJibl 
He3aBHCHMO OT 3HaYeHHH pt’ MW pw”. CeMeHCTBO TapaJWICMbHbIX TPAMbIX Og 
Bcerfla COCTaBJAeT C TIpAMbIMH B Ooslee TyMOM yroul, YeM TIPAMbIe & H . 


6 
rows Puc. 1. a — HenoOsBHXKNAaA MIOCcKOCTb; 6 — Tpancnapant 
Ha pue. 1 mpuBeyqena HOMOrpaMMa (POpMyVIbl Z = o -+- dy ~+ Mg -f Aq + Oy. 


ITIpeyesmbl W3MeHeHHA MepeMeHHbIX: OS Oy, Ge, Hy, Oy, 5, OM 225, 
IIpH nocrpoenuu HOMorpaMMbl B Tad. | MpHHATo: fy = a&, haan is = 
[fq Oq, fp = %, [eo = — 2: Ty =T,=T,=0,>=b6=d=)0, yw’ = i." = |ly 
=5 MM, @,=b,=0, a= 80 MM, c= 115 mM. Bepxuan WH HeOKHAA HamipaB- 
JIAIOULHe IpaMete COOTBETCTBYIOT MpeebHbIM 3HAYeHHAM 8, a HMeHHO, — 
Bmin = —5 HU Bmax = 5, HaHeCHHbIM To cpopmyvie (7). 
Ecau B ypaBHeHuax (3) — (6) H Ta6. 1 samennth Ty, T; WH Ty, Ha | 
BCIOMOLATeJIbHbIe MepeMeCHHbIe 8B, y u 6, TO Ha Tpancnapanre BMecTO WKad 
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+H nps rn 
te Ke aie Re eosrphare (1) BenomoraTewbRBIe NepeMeH- 
TPOMSBOILHEIE a iieiaun: MOXKHO NPHBECTH ero K HOMOrpadbHpyeMOMy = 
eule YeTHIPbMS cmocoéaMH: 
1. tht fat Ta) — —B=Ty—1=(—is—h)—9 
hii ae artes Ty, — 5; 
2. hthtTy—3= Tau—v=—i 
T.—B=(s+id—0= 
4 ee G+h+Ta)—8— *—T.=—i:—Te 
< Tis —8=fs+fa=5—Te: 
A | 4. idle etal aig a ae 
e 8—T:=f+h=o— 
Hak O HH B OJHOM H3 HEX Kami TpaHcnapanta He MoryT ObITb pacno- 
OKeHE! Ha OAHO! NpsAMoii. 
i. HCAMTEABHHE WeHTp Tlocrynuao 
| Axagenmmt HayK cccP 26 I 1961 
\ 7 WHTHPOBAHHAS JIHTEPATYPA 


Tr. C. Xosaucxui, Honorpannm c opkenTupopankyM TpaxcnapanToN, M., 1957. 


Jloxxnagn Akawemuu nayx CCCP 
1961. Tom 138, 4 | 


MATEMATHKA 


JI. H. WIEBPHH 


NoJIYPPYMNMbI C HEKOTOPbIMH THITAMH CTPYKTYP 
NOANOJIYTPY Oth 


(IT pedcmaeaeno akademuxom A. H. Maavuesoim 21 I 1961) 


Hactosias 3aMeTKa MpuMbIKaeT B Hallet 3ameTKe (1), re, B 4aCTHOCTH, 
IIPHBeJeHbI OCHOBHBIC OMpeeJIeHHA UM BbICKASaHbI HEKOTOPbIe OOuLHe CooOpaxe- 
HUA O CTPYKTYPHBIX CBOHCTBAX MOyrpyin. Secb MbI paCCMOTpHM MOJyrp yup, 
CTpyKTYpbI MoLMoNyrpynn KOTOpEIX OOMaaioT TeMH WIM WHbIMH CBOMCTBaMH: 
JIMHeHHO YMOpAOUeHHbIe, JHCTpHOYTHBHEIe, C JOMOJHeEHHAMM. SaMeTHM, 4TO 
Teopempl 1, 2 u 4 a1oT OJHOBpeMeHHO CTpyKTYpHYIO XapakTepucTHKy noysae- 
MBIX KuIaccoB nosyrpynn (TeopemMa 4 — BKJacce KOMMYTATHBHBIX Noslyrpynn). 

Hanomuun, 4To uepes X(T) Mbt oO603HadaeM YaCTHUHO ynopsAMO“eHHOe OTHO- 
CHTeJIbHO BKJIOUCHHA MHOKECTBO BCeX NOANOMyrpynn nosyrpynnp T, a wepes 
x’([) — pacutwpenHoe MHoxKeCTBO, NMosyuariolleecd mpHcoequHeHvem K X(T) 
mycToro MHoxkecTBa. B jonosHeHve K 3aMeyaHHAM OTHOCHTeIbHO X(T) u X’(L), 
BbICKa3aHHbIM B (1), OTMETHM, UTO BCera HYXKHO YKa3bIBaTb, HMeeM MbI JeJIO 
c X(L) unu c X’(L), uTo oco6eHHO BaxkHO B TeX Cyaaax, Korma cBolicTBa X(T) 
u &’(I) cymyecTBeHHo pasimanbl. Hanpumep, ecun X(I) ectb ctpyxtTypa c qonos- 
HeHuAMH, TO X(T) He ABIAeTCA CTPYKTYpOH Cc MONONHeEHHAMH; C Apyrol cTopo- 
HEI, ecu &’([) — crpyxtypa c fonomHenuamu, To X(T) BooOmle He ABMIAeTCH 
CTpyKTypou (Bce STO KpoMe TpHBMAaILHOTO cayuaa, Kora I ofHosmemMeHTHA). 
Hasoxwkeune sTux yenoBuli Ha X(T) u X(T) npusogquT kK pa3mw4HBIM KJaccam 
nomyrpynnm (cM. Teopempr 3 xu 4). 

Ilyctb {x} — KoneuHadA WHKIMUeCKad Mosyrpynna, NopoxKLeHHaA dJIeMeH- 
TOM X, H m — HaVMMeHblllee HATYPaJIbHOe UCJIO C TEM CBOMCTBOM, ITO x* = x™, 
h<m. Vlonoxum d= m—h. Tiapa uucen (A, d) HaspiBaetca TUNOM 
nouiyrpynnb {x}, a Takxke THNOM 3uemeHTa x (cm. (?)). 

Teopema l. Ja moeo umobvi X(T) 60120 aunetino ynopAOO4eHHoLmM MHO- 
ocecmmeom, HeEoOxXodUMO U Oocmamou4Ho, UMOObL OHO ObLAO UAU KOHEeUHbIM yNopsOO- 
WeHHOIM, UAW ynopAOdoYeHNeim no muny w + 1. J[vAa nepeoeo cayuan Heobxodumo 
u docmamouno, umobol T 6o1na yukauueckoli noayepynnot muna (h, d), 2de 1< 
<h<3,d=p", p —npocmoe,n>0, npuuem ecauh =3, mo p+ 2 (’). 
Jlaa emopozo caywan HeobxoduUMO U Oocmamo4no, “mobo. T 6eLza epynnoti muna p®. 

ITpumewanue npu Koppexmype. AnadOrMuHblit pesybTaT MMeeTCA B pa- 
Gote (°), 0 KoTOpoH aBTop y3Ham u3 PecbepaTuBHoro %xypHaa yxe mocse 
TOrO, KaK HaCTOAMad CTaTbA Oblula OTMpaBseHa B TewaTb. 

Ilepeltiqem K omucaHMio nomyrpynn c AucTpu6yTHBHOM CTpyKTypol mosno- 
Jyrpynn. Onvucanve sto Jaetca Teopemolt 2, WoKasaTebcTBO KOTOpOH omMpaer- 
CA Ha pA, JIEMM, MpMBOUMbIX HMKe. 

Jlemma 1. Ecau X’(T) — dedexuxdoea (6 vacmnocmu, Oucmpubymuenaa) 
cmpyKkmypa, mo TI — nepuoduseckan noayepynna, y Komopot Kascdbltl aaemenm 
umeem mun (h, d), 2edeh <5. 

Ilycts I — npon3zompuan nepvoxuueckan nosyrpynna. Kak W3BeCTHO, 
Tora Kawai ee MosMouyrpynia cofepxHT HemnoTenT. Uepes K, o603HauHM 
MHOXKECTBO BCeX dJIeMeHTOB I’, HeKOTOpaA CTeMe€Hb KOTOPHIX paBHa HJeMMOTeH- 
Ty e. I pasOupaetca B TeopeTHKO-MHOXKECTBEHHYIO CyYMMY TomapHo He Mepece- 
KaloulMxca KaccoB K,. B oOmlem cayyae Kab Kacc K, He 0683aH ObITD NOJ- 
noslyrpymnonw BT. Onnako B Halilem culyaae MMeeT MeCTO: 
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JlemMa 2. Ecau X' (Lf) Oucmpuo6ymuena, mo Kascdoui Kaacc K, noay- 
pynne T seanemca ee nodnoayepynnot. 

Tlonyrpynna IT was3piBaetch cBA3KOH (?,4) cBOHX Nolnomyrpynn 
{.,T0s,..., Ha3bIBaeMbIX KOMMOHeCHTAMH CBA3KH, CCIM BCe KOMMOHEHTHI 
lomapHO He MepeceKaloTcs, HX TeOPeCTHKO-MHOXKeCTBeHHaA CyMMa paBuHa IT, 
HW fia Kapow napp T;, l, stax nmogzmonyrpynn Haligerca Takaa nognomny- 
rpymna T,, uro TI, CT. Mbt Ha3s0Bem cBa3Ky CHJIbHOH, ecu WIA Mpous- 
BOJIbHBIX Tosmomnyrpynn H, u Hg W3 pa3sHbIX KOMMOHeCHT HX KOMMO3HT COB- 
MlajlaeT C TEOPpeTHKO-MHOKeCTBeEHHOH cymMol {H., Hp} = Ha U He. 

JIemma 3. aa mozo umo6u x’ (1) 6viaa Oucmpu6ymuena, neobxodumo 
u Oocmamouno, umobu TI Oblaa cuaAonoti cessKoti ceoux nodnoayepynn Tz, 
Kac0an uz KomMopelx codepsctum odun udemnomenm, u X’ (T,) Oucmpubymuena 
dan ecex Ty. 

Jlemma 3 cCBOAHT M3ySeHHe MpPOWSBOJIbHBIX NOyrpynmn c LucTpHOyTuBHOH 

CTpyKTypoH Mofnmosyrpynn K H3y4eHHIO TaKHX MOYrpynn, cofepxawlux oH 
_ J\eMMIOTeHT. ; 
a Ilyctp D — nygean* npousBoubHou nonyrpynnp I. Yepes I’ — D mbt o603Ha- 
uaem daktop-nomyrpynny I no D (B cmpicae Puca (°)). Mbt ropopum, ato! 
ABIAeTCA paciwwupeHuem Nonyrpynnb A npH nomomu nosnyrpynny B, 
> ecau BT ectb ufeant, u30mopdupli A, cbakTop-nosyrpynna mo KoTOpoMy H30- 
_mopdua B (°). Beakaa nepnogxuyeckaa noswyrpymna 1 c ofHHM MfemnoTeHTOM 
| ABJIACTCA PactinpeHvem cBoero Apa G (T. e. HAMMeHbUIero Hleama, ABJIAIOILe- 
_ rocA rpymnoi) npu momMoulH BubMomyrpynnel (*). Ecru &’(L) quctpuOyrusua, 
f TO, B CMuly Teopemp! Ope (*), G — nepwogquyeckad JOKaJIbHO WHKIM4eCKad rp yn- 
1a, CTpoeHHe KOTOpOH, KaK H3BeCTHO, MOMMaeTcA NowHOMy onMcaHHnio. Pac- 
CMOTpuM dbakTop-nomyrpynny T — G. - 

Jlemma 4. JTycmo X'(C) Oucmpuobymuena, TL codepocum eduxcmeenneitt 
udemnomenm, D — udean 6 I, p — udearonoiti eomomopduam T. nwa VT — D. 
_ Tozda odxosHaxn0e omobpascenue cmpyxmypo X'(T) na cmpyxmypy X'(T — D), 
_ UHOYYUpoBanHoe 2omomoppusmom P, AeAnemca eomomoppusmom X(T) xaX'(T—D), 
au nosmomy X(T —D) makore Oucmpubymuena. 

V3 aemmui 4 BriTeKaeT, 4To 1 — G ecTb HusIbHONyrpynna c AMcTpHOyTHBHOK 
' cTpykKTypou mognozyrpynn. B (°) Hamu Obi onucaH STOT Kulacc MoOuyrpynn. 

TIpHBexeM COOTBETCTBYIONIMH pe3yJIbTaT B BUe JICMMbI. 

Jlemma 5. JIva nunonoayepynno T X(T) 6ydem ducmpubymuenot cmpyk- 
| mypoti mozda u moAbKo mozda, ecau Komnosum Osyx <AroOolx ee nodnoayepynn 
| coenadaem c ux meopemuKo-mHoxcecméeeHnHou cymmoti. H3 amoezo caedyem, umo I 
_ xuAonomenmHa, Kaacca <5 (T® = 0, 2de 0 — nyo I). 

UYepes Z(I) o603Hauaem wenTp mowyrpynnpi I’, T. e. MHOM*KeCTBO BCex 3ue- 
~ mentosB I’, mepecTaHoBouHbix c J100bIM 9ulemeHTom I’. 

JIemma 6. [Iycme D — udean npouséeorcHoti noayepynnor I. Toeda 
ALUM) = SUBS 

Cnuenactsue. Ecau KommMymamuenolii udean noayepynnet coenadaem co 
_ ceoum Keadpamom, mo OH codepocumcaA @ YeNmpe noayepynnoel. 

; CiecTBue H3 JIeMMBI 6, emt 4 1 5 MCHOJIb3YIOTCH B OKA3aTeJIbCTBE Cule- 
_ Wyre JIEMMBI, OMMCHIBalOlleH CTpoeHHe NOJyrpynubl C OLHHM HAeMMOTeHTOM, 
; oOslalaroulei DuCTpHOyTHBHOH CTpyKTypoH mosmosyrpynn. 
: Jlemma 7. Ecau T — noayepynna c odnum udemnomenmom, mo X'(T) 
- Oucmpubymuexa mozda u moavko mozda, ecau T codepscum s0po G, serstoujeeca 
_ nepuoduueckoii AoKaAeHO YUuKAUYecKO epynnoli, a dakmop-noayepynna T — G 
ecMb HUAbNOMeHMNAA nNoAyepynna, 6 KOMopotl Komnosum Oeyx Ar0OoLx nodnoAY- 
2pynn coenadaem c ux meopemuKo-mHooecmMbeHHO CyYmMMOL. 
V3 semm 3 u 7 BblTeKaeT Culeqyroulas: 
Teopema 2. X’([) 6ydem ducmpubymusHa moeda u moacko mozda, 
ecau noayepynna T ecmo cuabnaa ceaska ceoux nodnoayepynn T',, KascOaA U3 
| Komopeix o62adaem s0pom G,, A6ASIOWUMCA NepuodudecKoOlL AOKAAbHO YUKAULE- 


pT 


OF RO ODF 


* Tlom ujeasiom 3fecb BCIOAyY MOHMMaeTCA AByCTOPOHHHH Hyean. 
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cKou epynnot, a gaxmop-noayepynna I, — Gg-— AuAbnomenmnan noayepyn- 
na, 6 Komopot Komnosum srbelx Osyx noOnoAyepynn coenadaem c UX meopemuKo- 
MHooecméeHHOw cymmot. 

V3 Teopembl 2 MOXKHO NOYINTh pA culeNCTBHii, OTMCBIBAIOULHX OJ p YOMbE 
TOrO HIM MHOTO Kslacca C JHCTpHOyTHBHOH CTpyKTypoH nognoyrpynn. Or- 
MeTHM JIHIb OHO: 

Ecau T — peeyaspraa noayepynna (cm. (?)) u X'(L) Oucmpubymuena, mo T 
 ABANCINCA CUABHOU CeABKOLL NEPUOOUMECKUX AOKAALHO YUKAUYECKUX epynn. 

Teopema 38. Ja mozo umobe: X(T) bv12a cmpykmypot c Oonoanenuamu, 
HeoOxoduUMmo U Oocmamo4Ho, 4mobei T OoLaa meopemuKo-mHooecmMébeHHOU CyYMMOW 
ceoux nodnoayepynn G u H, nepecekarowuxca no eOuUncméeeHHomy Udemnomenmy e 
noayepynno 1, npuwem G — nepuodureckan epynna (c edunuyeti e), OA KOmopott 
=(G) — cmpyxmypa c Oonoanenusamu, a H — noayepynna c HyAeboim ymHo2ce- 
nuem (c Hyzem e, H® = e), u Ora mnbolx g € G,h € H umeno mecmo gh = hg = g. 

UcenenoBanue nomyrpynu I, y xoroppix X’([) apiserca ctpykTypon c flo- 
TIOJIHCHHAMH, TO-BHMMOMY, CBA3aHO C OOJIbUIMMH TpyHOCTAMH. OjHako mp 
HEKOTOPBIX JOMOJIHHTeIbHbIX OFpaHHYCHHAX MOXKHO YKa3saTb NosyuaroulHeca 
Kuacchl nomyrpynn. Mbt onmMiiemM KOMMYTATHBHbIe NOJIYrpynnbl Takoro poja. 

Teopema 4. IJlycme IT — kommymamuenana noayepynna. Jaa tmoeo 
umobo. X'(V) 6olaa cmpyKmypot c Oononnenuamu, HeoOxodUmo uU Oocmamo4Ho, 
umodo. I’ Oblna CUAbHOu CéABKOLL OOHOIACMEHMHLX NoOAYepynn. 

3amMeTUM, 4UTO JOCTATOUHOCTH 3fleCb CipaBeIUBa lake Oe3 mMpesnoo*KeHua 
KOMMYTATHBHOCTH Nosyrpynnpt. Bomee toro, ecau T ecmb cuaonan céA3sKka OOHO- 
INEMEHMHOLX NoAYyepynn, mo X(T) seasemca Case cmpykmypot c OomHocumedo- 
HolMU OononHeHuamu. OOpaTHoe ciipaBewHBO He BCerfa, xoTA ecuu X(T) — 
CTPpYKTYpa C OTHOCHTeJIbHbIMH JOMNOJIHEHHAMH, TO BCe 9JIEMeHTHI NOMyrpynner T 
OyAyT usemnotentamu. IIpuBeyem mpyuMep. 

{lyctp [ — NOJYpynna, MOpoARAeHHAaA SeMeHTAMH a H bc onpesensrouluMu 
COOTHOMeHHAMH a® =a, b?=b, aba=a, bab =b. JlerKo Buyetb, uTo I coctouT 
H3 HJeMMOTEHTOB Q, D, ab u ba u He ABAReTCA CHbHOM CBA3KOl CBOUX OJLHOSTIe- 
MeCHTHBIX Tojo yrpynn, Tak Kak {a, b} = T + {a} |) {6}. Ho netpyyzuo npo- 
BepHTb, uTo = (I) — ctpykTypa C OTHOCHTeJIbHEIMM JOMOJHeHHAMH. 


YpasIbCKUM TOCyapCTBeHHBIM YHHBepCHTeT Tlocrynuao 
um. A. M. ToppKoro 15 1 1961 
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Wornzagn Akagqemuu nayr CCCP 
1961. Tom 138, Ne 4 


MATEMATHKA 


A. H. WHPAEB 
OBHAPY)KEHHE CNOHTAHHO BOSHHKAIOUINX IPPEKTOB 


(ITpedcmaezexo axademuxom A. H. Koamoeopoeoim 21 I 1961) 


1. IIpu ¢ > | HaGsmogaetca cryuatinptli mpouecc &(f) c WHCKpeTHbIM Bpeme- 


“Hem (¢= 1, 2,...). [peqmonaraetcax, uTo Jo HeKoToporo Momenta 8 > | 
“BemH4nupl €(1), ..., 6(0 — 1) nesapucumpl u OMHaKOBO pacipeseseHbl C PyHK- 
“Mel pacnpejenenua Fo(x). Benwununt we &(0), (8 + 1),..., 0 > 1, Taxxe 


M OMMHAKOBO pacnpejeyieHbl, HO yxKe C ApyroH dyHkKWwel pacipeqelenua 
'Fi(x). Moment 9 nosBneHuA «pa3majKu» HeH3BeCTeH. 
TpeOyetca HaiiTH Tako MeTO] HaGIOJeHHA, YTOOLI Ha OCHOBe HAOJIIOMeCHHBIX 

JaHHbIX T0CIe NOABJICHMA pa3maqKH KaK MOXKHO CKopee Obl MOLaH COOTBeT- 
“crayioutuii «CHrHaJ» O ee Hamuunu. IIpu 3TOM eCTeCTBEHHO 2KeaTb, YTOOI OLIH- 
6ouHble CUrHAaJIbI, MOJaroulMeca JO MoMeHTa 9, ObIIH 10 BOSMOXKHOCTH H30erHyTHI. 
_  Iipegnonaraetes, 4To Kaxkplli pas Mocue No_aiu CHrHaJa O HaMYMH pas- 
) aku MpOuCXOAUT MpoBepKa ucTHHHOCTH 9TOrO pelleHua. Ecam ycranaBvin- 
“BaeTCA, UTO CHTHAJ O passasKe Moan UpaBUIbHO, TO HaOOMeHUA MpeKpalllaiorT- 
ca. B mpoTuBHom culy4ae mponecc HaGMOLeHHA BOSOOHOBIACTCA H BeWeTCA, OLITh 
“MOxKeT C ofavei OWIMOOUHbIX CHFHaJIOB, BIJIOTh JO MOMeHTa OOHapyKeHHA 
_ pasanKu. 

 TlocmeqHee o6cTOATebCTBO ABIACTCA OTJIHUNTeIbHOH OCOOeHHOCTbIO JaH- 
HOM MOCTAHOBKH 10 CpaBHeHUio C OObMHBIMH 3afadaMu MpOBepKU CTaTHCTHYe- 
CKMX FuMoTes, B KOTOPbIX XapakTep pactipelevleHHA He MeCHAeTCA B TeYeHHe BCe- 
‘TO BpeMeHH HaONOJeHHA H Mpowecc HaOOJeHHA COCTONT H3 OHOrO 9Talla. 
_ OfmeTuM, 4To omucaHHblii nopsyoK HaOmoseHuA yKsafbIBaeTcA B OOMLYyIO 
“CxeMy YipaBJIMeMbIX IpotleccoB, mpeAlorwKeHHyt0 A. H. Kosmoropospm. 
' 2B atbHetiiem 21a mapametpa 9 npHHuMaeTcaA alpHMopHoe pacriipeemenne 


4 


q P(0=1)=(1—p)'“p, (1) 


¥ 


ryle p — u3BeCTHaA HAM MOCTOAHHAN. STO JomyiwleHvue O3HaUaeT, YTO B lpesno- 
JOKECHHH OTCYTCTBUA pa3saqKu oO MoMenta ¢ — | ee yCJIOBHaA BepOATHOCTb 
TIOABJICHHA B MOMeHT BpemMeHu f paBHa p. 

IIpemnosoxenue (1) c yuetom pacnpexenenuit Fo u Fi nopoxkaeT U3BeCTHbIM 
“cloco6om onpefereHHoe paciipefeseHHe BepOATHOCTeH B MpOCTpaHCTBe 4HCJIO- 
BbIX IMOCJeMOBATeIbHOCTeH x = {X1, x2, .. .} (7). 
2. Kaxypiit MeTox Ha6mo0feHus 3aj,aeTCA COBOKYNHOCTbIO YCJIOBHBIX pacipe- 
‘felewui Jit V-MOMeHTa TlofayH CHrHasla O HAMM pasayKu: 


Piv<t|§(s) = x(s)} = G (E|x(s)), 
re dPyHkKWHoual 7 MOsYMHeH YCJIOBHIO 
c, & (¢| x (s)) = 3 (f| x*(s)), 


o6o3Hayaionlemy, YTO MpH dbuKcHpoBaHHoM ¢ 3HayeHHe P 3aBHCHT OT 3HayeHHit 
/éynKkunn x(s) aaa s < ¢t (x*(s) o6o3Hauaet PyHKUHIO, paBHy x(s), HO ompeye- 
neHHy10 TowbKO mpH 1qs</). 
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B Tom culy4ae, Kora BepoaTHocTb P npHHHMaeT TOIbKO Ba 3HaueHHaA O 
MeTOL HaGJNOJCHHA Ha3bIBalOoT HepaHAOMH3HpOBaHHbIM. 

Pacnpeyenenue (1) qa mapametpa 9 BMecTe C YCJIOBHBIM pacmpefenenue 
nana &(¢) pH 3ajanHHom 9 H ycCOBHbIM pacipeseenvem JIA V pM duKcup 
BanHom &(¢) * onpememaeT OHOSHAYHO COBMeCTHOe pacnpefenenue 0, E(Z) u 

Tem CaMbIM onpeyeeHa BepOsATHOCTh 


.o = Piv<)6) ( 
MOABNeHHA OWMOO“HOTO CurHaa U yCJIOBHOe MATEMATHYCCKCE OMRUTAHHE 3 


Na3IbIBAaHHA 
«= M(v—0|v>8) (3 


B clyuae, KOra CHrHal NOaeTca NpaBMYJIbHO. 

Pacnpefeenue (1) oOmaqaeT Tem CBOMCTBOM, 4TO yCuIOBHOe pacnpeseste 
HHE MOMCHTA MOABJICHHA pasalKW Np COBH ee OTCYTCTBUA JO HeEKOTOpOrc 
culydaiiHoro MOMeHTAa JlaeTCA TOM 2%Ke Camol dbopmysol (1). Sto sameuanne noKa 
3bIBaeT, UTO MOCMe MpOBeLeCHHA MpOBePpKH U BLIACHeHHA chaKTa OTCYTCTBUA pas 
JaLKM Mbl HAXOAMMCA B TOM Ke CHTYAMMU, Kak HM Nepel HavasoM HaOmo,eHua 
C TOM JIMUIb pasHulleH, TO MpOMsBeseH OLMH OMMOOUHDIN CurHan. BosoOnoBsen 
HaOJNOeHHe oO TOMy Ke CaMoMy pellenTy, 10 KOTOpoMy Obi IpoBeseH MepBbIr 
stan HaOOJeHuA, MH HE3ABHCHMO OT pe3YJIbTATOB HaOMIOZeCHHU, MOJYYCHHBIX Hé 
mepBoM 3tane. Anawloru4Ho NocTymaemM HM Ha MocMeLyIOUINX STaMax, CCIM Tako- 
BbIe HeOOXOJIMMBI. 

IlycTb, Nanee, 

N = Mx 


MaTeMaTHYeCKOe O*KUTAaHve X% — UYHCA JIOMKHLIX CMTHAIIOB, NOMABaAeMBIX JO CJLy- 
yaiuoro momenta 9, x 


my == M (vy EE Ve — 8), 


re V; — JWIMTebHOCTD i-ro sTana HaOMOJeHHA. 
HerpyaHo BuseTb, YTO Np Aomyuenuu (1) 


Ty = %, 


B CBASH C 4eM HHeKc % OyfeM onycKaTb. 

Hameit 3ajaveli ABAeTCH HAXOMKeHHe ONTHMAIbHOFO MeTOa HaONOReHUA, 
JWI KOTOpOrO Ip 3ayanHom N cpefnee t = t(NV) RocTuraeT cBoero MHHHMAIJIb- 
HOrO 3Ha4eHHsA. 

Iipu HaxoxKeHHH ONTHMAJIbHbIX MeTOJOB cpasy HCKOUaeM TOT cJyyait, 
Kora pacnpeyesenue Fo CHHryApHO OTHOCHTebHO F1, Tak Kak Tora BO3- 
MOXKHO OesomiMOouHOe OOHapyrKeHHe. 

Cuelyromlad Jaiee JIEMMa NOKa3bIBaeT, UTO CCPOpMYJIHPOBaHHaA 3ajaua 9KBH- 
BaJIeHTHA 3afaye HaXOMKJeCHHA MeTOAa, LWIA KOTOpOro IpH (UKCHPOBaHHOM w 
cooTBeTcTBylollee T= T(w) NpHHHMaeT MHHHMAJIbHOe 3HayeHHe. 

Jlemma. Ecau napamemp ® umeem pacnpedeaenue (1), mo 


N=7——. (4) 


1—o 


3. Ilyctp a(t) = {0 < t| EF (s)} — anoctepnopHoe paciipeyemenue Aa ma- 
pametpa 9. 

Teopema l. Ecau npu Kascdom t pacnpederenue caywatHou 6beAsuuuHol 
a(t) nenpepbieHo, MO ONMUMAAbHDLL Memod ABAReMCA HepAHOOMUZUPOBAHHOLM U 
cocmoum 6 Habsrtodenuu npoyecca w(t) O00 nepeo2eo momenma Vv, OAA KoOInopoeo 
MV) > m1, 20e m1 nodcuumolaemca us ycAoeuA duKcayUuu w. 


* STo pacipeyeenne mpesnouaraerca, ecrecTBeHHO, H€3aBHCHMbIM OT HeH3BeCTHOrO Mapas 
MeTpa (). 
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3ameuannue. Mp norpe6oBann HempepbiBHocTh pacnpeqetenua cay- 
faiiHbIX BeM4nH *(t) Ls BOSMOXKHOCTH JOCTHKEHHA 3a,aHHOl BepoATHOCTH ow. 
ECM OT YCJIOBHA HeMpepbIBHOCTH OTKA3aTbCA, TO ONTHMAJIbHBIi MeTOA HabsIO- 
eH, BooOnle ToBopa, OyyeT paHJoMusupoBaHHEM. 

YrBepxyenne Teopempl | aABnaeTcA creAcTBHeM ccbopMyMpoBaHHOH HHKe 
TeOpeMbI O Bue OaliecoBcKOro pellieHHa B 3a.a4e MMHUMU3alLMU HeEKOTOPOrO pHc- 
ka. IIpu 9TOM MbI Culeyem MeTosLy NoctTpoenua OaiiecoBcKUXx pellenuii, H3102KeH- 
HOMy (B Apyro o6cTaHoBKe) B paGore Banpga u Bonpcosuua (2). 

ByZem mpesnonarath, YTO «pasaqka» C HeKOTOpO BepOATHOCTHIO HMeeT 
MecTO yxKe JO Hauana HaOmO,eHNaA: 


PG = Oy = x, 
P (P= ny0 > 0) (1 2p) pt er 
B CBA3H C 4YeM JlOIlycKaeTCA HM BO3MOXKHOCTh MIPHHATHA pellleHHA B MOMeCHT 
v=—0, T. e. 6e3 HaOmoxeHHi. 
_ Ilycrb neotpuiatembuaa cbyukuusa W (t, s) takopa, 4To 
W(t—1,s—1), t<s, 
a, (t — S) + ag, t>s, 
Te a; — NONOKUTeNbHbIe KOHCTaHTHI HU W (0, s)< po mpu s< oo. 


_Teopema 2. Ecau pacnpedenenuna F, u Fy, neamomucmuueckue, mo 
OaliecoecKoe pewenue 6 3a0a4e MUHUMUBAaYUU pUucKa 


x = MW (v, 8) (5) 


W(t, 3) =} 


BAHCMCA HEPAHOOMU3UPOBAHHbIM ul cocmoum @ HabsimdeHuu npouecca 
m(f) (1(0) =) Oo nepeo2eo momenma v, Oana Komopozeo (Vv) > mM, | 
20e , — HeKOMOpaA nocmoannan *. 

| S3ameuanue |. B Tom cnyuae, Korga pacnpegenenun F, u Fy copep- 
MKaT ATOMUCTHYCCKHE KOMIIOHCHTHI, MOXKHO, KAK H3BeCTHO, BMeCTO HaOsIOeHHA 
MCXOJHBIX BeMdHH E(f) c pacnpexenenuamu F, unu Fy npousBo_uTb Hads0- 


be 


ZeHhe Hal HEKOTOPbIMH ()yHKUMAMH OT Hux §&(¢) Cc HeaTOMHCTHYeCKHMH pac- 
pefenenusmu fF u Fy COOTBeTCTBeHHO, IIPH4eM Tak, YTO MOCTPOeHHHI 1A 


¥X cormacHo (5) puck R= F.C sro TouKH speHuA MOXKHO CUMTATS BO BCeX 
wyuaix cC CaMoro Hauvasia pacnpeyenenua F, u Fy HeaToMucTHueCKuMH 4H, 
WIEMOBATeJIbHO, OaliecoBcKoe pellleHue HepaHOMM3HpOBaHHbIM. 
Sameuanue 2. Teopema 2 coxpanser cuuy, ecmu Bmecto (5) pac- 
SMOTPeETb HECKOJIbKO OoNee OOIINH pucK 


= MV (v, 0) + c,M (v— 6|v > 6) + c.M (0 —v|v <8), 
Pre c;>0. 3 

Uccneqopanuio cilyyad HempepbiBHoro HaOmofxeHua OyyeT mocBaLleHa 
Jieqyroulad 3ameTKa (°). 

ABTop BbipaxkaeT mpv3HatTembHoctb A. H. Koamoropopy 3a mocTaHoBKy 
jajlauH WM COBETHI, NOJyueHHble B xojle ee pelleHua. 


ge 


Marematuyecknit uuctutyT um. B. A. Crexopa Tlocrymusio 
_Akayemuu HayK CCCP 18 I 1961 


UMTHMPOBAHHAS JIUNTEPATYPA 


1A.H.Koamorop os, Ocnosunte nonatua Teopun Bepostuocteli, M., 1936. 2 A.Wald, 
- W hie itz, Ann of Math. Stat., 21, 82 (1950). 4 A. H. Ulup ses, JAH, 138, 
2 5 (1961). 


* B ToM Cilyuae, Korgja 3apaHee OropopeHo, 4TO BpeMA HaOJIOAeHHA OrpaHuyeHoO, yTBepxAe- 
 TEOPeMbl TAKE OCTAeTCA B CHJe C TEM JIMINb H3MCHCHHEM, 4YTO Ha KaxKOM lary mopor cpaB- 
HHA (7) 3aBHCHT, BOOOMIe roBOps, OT HOMepa Mara. 
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Jloxaaynm Arkagemuu nayr CCCP 
1961. Tom 138, Ne 4. 


MATEMATHKA 


P. H. LJEPBAKOB 
O HEFOJIOHOMHbIX KOHPPYIHUMNAX W 
(IT pedcmaeaeno axademuxom IT, C. Aaekcandpossim 23 I 1961) 


Ussectuo (7, 7), 4TO OHO He BHOJHeE HHTerpHpyemoe ypaBHeHne [hap 
OTHOCHTEJIbHO TpeX TVIaBHbIX TapaMeTpOB JIMHeMuaTOrO KOMIIJIeKCa BbIeAe 
B H€M COBOKYMHOCTb JIMHeH4AaTbIX MOBepXHOCTeH, HaSbIBAeMyIO HeETOJIOHOMHOL 
KOHTpyaHuMel KommuieKca, Ha 9TH HeroJIOHOMHbIC KOHTpySHIMH MOryT OBITS 
pacIIpOCTpaHeHb! MHOPHe NOHATHA HW pe3yJbTATbI TeEOPpH OOBMHbIX (TOJIOHOMHEIX) 
KOHpySHUMH TpeXMepHOrO MpocTpaHcTBa. OAHUM H3 3aMeuaTeJIbHeMIIUX KaC- 
COB Cpe MOCeLHUX ABJIAIOTCH KoHTpysHuuH W (*). B stoi sameTKe paccmaTpu- 
BaeTCA HeFOJIOHOMHbIM aHaJlor KOHTpySHLuH W B paMKax 9KBuadPPMHHOU Teo- 
pu KOMMJIeKCOB (?), XOTA YaCTb pe3yJIbTATOB HMeeT, KaK JI€ETKO BUJETb, IpoeK-= 
THBHO-HHBapHaHTHbId Xapaktep. TepMMHbl H3 TeOpHH KOMILWIeKCOB coorer- 
CTBYIOT IIPHHATHIM B (?,°, °), TepMHHbI HETOJOHOMHOHM reoMeTPHH — NpHHATHI 
pricy *). " 

§ 1. Ornecem mMHeHYAaTbIM KOMIIJIeKC K CeTH, COCTOAeH H3 IIpOH3BOJIb- 
HOM HerOJIOHOMHOH KOHTpy2HUHH w' = 0 uw compsxKeHHOrO (*, “) c Hel CemMel- 
CTBa JIMHeMYaTbIX NOBEPXHOCTeH. OTOM CeTH COOTBETCTBYeT NOJIYKAHOHHYeCKUM 
penep R’ (7), B KOTOPpOM BeKTOp eg HallpaBJIeH 10 Jy4y KOMIJIeKCa, BeEKTOP 
€, WapasneneH adpuHHOH HOpMadH OCHOBHOTO LWHJIMHApouya (T. e. Toro 
ILMB ApOua, HalpaBJIAIOWlaxA MIOCKOCTb KOTOPOrO NapadJesbHa KacaTedb- 
HOH MJIOCKOCTH  WHHHApa KoMMsieKca) B adpuHHOM wWeuTpe (?,°) my4a, 
toukuy A u A’=A—egs sBMANIOTCA (POKYCaMH, a TWOCKOCTH {e,e€3} H {e, — 
— €y, €3} — POKaJIbHbIMH TiocKocTaMH (*) HeroJOHOMHOM KOHTpy9SHUHH. Hepu- 
BallHOHHble (OPMYJIbI STOTO penepa MMeIOT BUT: ; 


dA = w,ez, de; = rep (i, k=1, 2, 3), (1) 


rye ) 
of =o;+02, of = Aw’ + Bo; + Cos, | 

201 + of = —(Bo' + Ea; + Fo), 
2 —= Opa = CO has Gas, 


Ox — E40" ir NaWs a Cos (a ==0), Las 3), 
Bt Ape ae RC 


KosdpvWveHTb STHX (POPMYJI ABJIAIOTCA HHBApHaHTaMM HeFOJIOHOMHOM KOH- 
Tpy9HIMA HW MMeIOT IpocToe reomeTpHyeckoe 3HaueHHe. Hanpumep: B ecTp cpex- 
HAA adduHHaA KpHBH3HA TOM JHMHeEMYaTOH NOBepXHOCTH HeFOJIOHOMHOH KOH- 
TpYSHUMH, ACHMIITOTHYeECKAA TWIOCKOCTb KOTOPOM MapaebHa MIOCKOCTH Wt; 
2C ecTh acpvHHbi yroBol KoappvuUveHT KacaTeIbHOlt K KpPHBOMMHeMHOM 
aCHMIITOTHYeCKOH B TouKe A’ JIMHeHYAaTOH MOBepXHOCTH, ONMCbIBaeMol Mpamol 
r = A’ + Aei pH JBYxKeHUM MO TOpCy HerOJIOHOMHOM KOHTpYySHILMH, MMeroULe- 
my doxyc B A’; */2 E ecth apuHHbit yroBoli KospuLMeHT JIMHUM NepeceyenuA 
KOHYCa KPHBUS3HbI HErOJOHOMHOM KOHTpYSHUMN (STOT KOHYC ompememsneTcaA Tak 
Ke, KaK KOHYC KpHBH3HbI TaaKka (°) Jia TOJOHOMHOM KOHTpYy3HIHH) C MWIOCKO- 
cTb1io 1. ’eomeTpu4uecKoe 3Ha4eHHe OCTAIbHBIX HHBapHanTos A, F, G Toi *xe Aud- 
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€peHIMaIbHOH OKPeCTHOCTH MOyyaeTcH u3 opMyw1 


C=—A + {(B— A): 2A} es, 
At? (1 + ¢)? — 2Bt (1 +4)? + 2Ct(1+#) + E(1+4)?—2F (1+t)—G=0, (2) 


rye C — abpunupiii uentp, a 1 = A + fes — undaekunonnple mentpE (°) 
Jyua KOMIWIeKca. 

§ 2. Herononomnol KourpysHunei W Ha30Bem Takyi0 HerosOHOMHYIO KOH- 
TPYSHIMIO, HA HEPOJIOHOMHBIX (OKAJIbHbIX MOBepXHOCTAX KOTOPOH CooTBeTCT- 
BYIOT ACHMITOTHYeCKHE JIMHHH. 3aMeTHM, YTO NO 9TO ONpeyeNeHHeE He MOLXx0- 
AAT TOJOHOMHbI€ KOHTPYSHUMH KOMIMeKCa, a TaK2%Ke HEPOJIOHOMHBIe KOHTpPysH- 
UHH C BbIPOKJeCHHbIMA WIM NapaOoMyecKuMH (*) HETOJIOHOMHBIMH (pOKaJIbHbIMH 
“MOBepXHOCTAMH. YpaBHeHHA ACHMMTOTHYeECKHX JIMHHH Ha HEFOJIOHOMHBIX 10- 
“BepxHoctax {A} u {A’} umerot, CooTBeTCTBeHHO, BHI: 


o = (3 — F) (@3)” + (6s + 1s — No — F — G) 305 + 


! + (fs — So — G) (a)’ = 0, (3) 
B® = (n+ F — £) (@s)” + (Ss + ts — Mo — F + G) wyad + (Cp — Go) (w8)” = 0. 
} 


_ Y4iITbIBaH, YTO ycCOBHeM TOOHOMHOCTH KOHrpyaHunu w! =O sBasercs 


: 


papenctso F —G-+ yo — 73+ 63 — 26, = 0, nowlyyaeM, TO HeroJOHOMHas 
Pkourpyanuna @'=Q spaseTcd HerowOHOMHOli KonrpysHunel W torga u 
‘TONbKO Torga, Korya 

“4 


P= FI" GS 0: (4) 


_ Iloapsyscb dopmyuamu (1) — (4) uw yuntpiBan pe3ysbtatE pa6or (8, °), 
‘Tosy4aem CyleyiouyNe Teopembl. 

_ Teopema 1. 06a doxyca neeonoHomnod KoHepysHyuu seasomca undpaeK-' 
YUOHHOIMU YeHMpamu AYLa KOMNAeKCA Mozeda U MOAbKO mozda, KO2da OHA ABAKeEM- 
CA He2OAOHOMHOK KOHepyanyueltt W. 

_ Teopema 2. B xomnaekce c “emeipoma pasauunolmu undbaeKYUoHHoMU 
“YeHMpamu UmeromcsA WeCMb HE2OAOHOMHOLX KoMepysnuutt W; 6 KoMNAeKce Cc OOHUM 
“OsotiHeLm UNdACKYUOHKHOLM YeNMpom uMecMCA MOAKO OOHA He20AOHOMHAA KOH- 
epyanyua W, npusem ee Uuxn6apuaHMol ces3saHbl CoomHoweHuem BC = A -- 4B. 
OCMANbHOIE KOMNACKCOL HE COdepsKaM HecOAOHOMHbIX KOHepysnyuud W. 

| Teopema 3. Heeonsonomnan Konepysnyua W umeem conpukacarowuutica 
_ AUKeUHOLU KomNAeKC, onpedensemolli mak 2e, KAK OAA 20AOKOMHOM KOHepyaH- 
“yuu W, amom aunetinelti KomnaeKc AeAAeMNCA OOHUM UZ Mpex 2AQeHOLX AUHEtI- 
HeLX KOMNACKCOG (2NaeHoll AUNetinOLtL KoMNacKC (?) codepacum ecto nepeyto Oudrpe- 
| peHyUuanonyto OKpecmHocmb AyYa KOMNAeKCA U BMOpYtO OKpecmHocmb OOHO U3 
eAABHbLX AUHEUMAMbLX NOBepxHocmett KoMNAeKCa); e20 adqunHaA OCcb napanrecabna 
AUHUU NepeceteHUs KOHYCA KPUBUSHbL C NAOCKOCMbIO TX. 

Teopema 4. Heeononomnan KoxepysHyua W xapakmepusyemca mem, 
—4mo KasKOAA U3 NapaboAUHeCKUX He2ONCHOMALLX KOHEpysHyuli KoMNAeKCA, eOUN- 
‘cméenHoltt oKYyC KoMopoti coenadaem c OOKUM U3 GoKYCOB He2OAOHOMHOIL KOH- 
_epysniyiut W, umeem napaboaureckyto dokanonyto He2OAOKHOMHYI0 noeepXHOcmb 

(amu dee napaborudecKkue HeE2cOACHOMHbIE KOHePYIHUUL UMeIom, CoomeemcmecHHo, 
“ypasHenua wt= wl wot + wl + w: = 0), 

§ 3. OrHecem Terlepb KommieKc K KaHOHHYecKOMy penepy R (2), co- 

“crosliemy 43 addpuHHoro weHTpa B syya u BeKkTopoB E; KaHoHHYecKoro 
TOYeYHOrO pellepa OCHOBHOrO WHJIMHApoufla B 9TOM weHTpe. Jina 9sToro 
“perlepa uMeem JlepHBalnMonHble (opMy ABI: 


dB=Q'E,, dE; =Q?E, (i, k=1, 2, 3), (5) 
Ey =e); E; = es, DO ee Z 
Qi = QP + 203, Q2 + Q? = — (2Q" + 0Q§ + wM§) 
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MZ, U, @ — HHBapHaHTbl BTOPOK AupepenuuasbHOK OKPeCTHOCTH KOMIMVJIeKCa. 


Herononomnas Kourpysniuda Q* = EQ} + yQ} apsnerch HeroJIOHOMHOM KoH- 
rpyoHuven W Torga u TObKO Torqa, Korfa tyHKuMH € HM 1 CBA3AHBI COOT- 
HOIIeHH AMH 


Bh Zest atea?e a? oie Le Ny tocol eas (6) 


Tip HYeM WeHTp Mya HerOJIOHOMHOM KOHTpySHUHH ecTb TOUKa C = B —1?/,EE. 
Orcioqa uMeemM: 


£6 + 4z&4 + 4 (22 —w) &? — 40? = 0. (7) 


Ilonp3yacb dopmMymamu (5)—(7) u opmMywiamu wepexoya or penepa R 
K penepy R’, monyyuaem cueqyroulwe TeOpeMB!: ; 

Teopema 5. Lenmpot neeoronomHelx Konepysnyud W pacnoaookenol Ha 
aye KoMNAeKCA NOnapHO CUMMEMpU4HO OMHOCUMeAbHO aqdpuHHoeo YeNmpa AYA, 
npudem KaxKOaA MaKAA Napa He2OAOHOMHbLX KoHepysnyul W umeem oOujut co- 
npukacarouuiicn AUNeLINELIL KomnNAeKC c aghuHxHoll OcbtO, UmeroLyut YyeAaosbot Ko3zGp- 
guyuenm 1/2§?, 

Teopema 6. 8B agbunno-cummempuuinom Komnaekce v = 0, w = 2? (?) | 
O6e He2onOHOMNble KonepysHyuu W umerom obwut yexmp, coenadarwut c adg- 
UHHOLM WeHNpom AYWa KomNAeKCAa;, UX OOwWUtt conpuKacarouticAh AUNetiHoLtL Kom- 
naekc umeern adduxHot ocoto eekmop E1 = ey. 

Teopema 7. 8B Komnuekce w = 0 mpu Ne2OOHOMNble KOHepyaHyUu Umerom 
o0uH U3 dokycoe 6 adauxHom YeHmMpe AYA; UNeApUaHMeL KascOot uz mpex Opy- 
2UuX He2OMOHOMHWLX KOHepyaHyull W 9amoeo KOMNAeKCA CeA3AHbL COOMHOWeHUeM 


8 AC = A? — B® + 4 AB. 


ToMCKHH rocyapCTBeHHbI YHHBepCuTeT Tlocrynuao 
um. B. B. Kyit6pmuesa 20 I 1961 
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Jloxnaygn Akagqemun nayr CCCP 
1961. Tom 138, Ni 4 


MATEMATHKA 


B. H. jOMOBH4 


O HEKOTOPbIX OWEHKAX, CBASAHHbIX C HHTEFPAJIbHbIMM 
OMEPATOPAMH HW PEWEHHAMH 3JWJIMMTAUYECKHX YPABHEHHU 


(ITpedcmaeaexo axademuxom C. JI. Co6oaesoim 28 I 1961) 


- B page pa6or nocnequnx ser (1,2) BbIBeseHbI alipHopHble oueHKu B Ly 
CTAPIUHX MpPOWSBOHbIX OT pelCHHH Pa3IMUHbIX KpaeBHIX 3ajay AA QMM- 
THYCCKUX YpaBHeHHi (u cuctem). M3 sTux pesybTaTOB, HallpuMep, BbiTeKaeT, 
GTO BTOPbI€ IIPOM3BOHbIe OT pelleHHA MepBow KpaeBolt 3aauW A ypaBHe- 
va Ilyaccona B JocTaTouHO perysApHon OOnacTu Q n-MepHoro mpocTpaHcTBa 
E, c rpannuen S 


Au = fs u ie eet) (1) 
[puuadsexkat Ly, ecu feLy(o >), M UMeeT MeCTO OLeHKa 
| Du Ica) <Kp lle jay (2) 


mye K,—MocTosnHas, 3aBucatjad smb or Q un or p; uepes D'u o603Ha- 
qaeTcA J100aA MpOHSBOMHAaA OT WU NO X%4,...,X, MOpAyKa fr. 

Ecnu §2—orpannuenHaa oOnactb, a f—orpannueHnaa yHKuNa, TO, 
pasyMeeTCA, OlleHKa (2) BLINOJIHAeTCA IPH CKOMb yroqHO OoubuHx p. OpHako, 
Kak NOKa3bIBaloT MpocTble IIpHMepbl, MpH p= oo orenka (2) HeBO3MOmKHA 
BTOpble NPOH3BOAHbIe HeOrpaHuyeHbt). 
| Mexyy Tem, pH pellieHu HeKOTOpBIX HeJIMHeEMHBIX 3aqay (%) OKa3bIBaeTCA 
4eEOOXOQMMBIM BBIACHHTb, Kak yJlyulllalorca judbepenitMabHble cCBoOlicTBa 
DeNeHHA B 9TOM culyyae. Jlanee, u3BecTHo (4), Uro ecuM MpaBas yacTD f (x) 


ypaBHenusa (1) npunagnexuT mpocrpauctsy B”**, a rpanuna S— yocta- 


fOUHO TJlaqkast, TO BTOpPble NpOusBOAHbIe OT u TakxKe MpHHaqexat B®”, u 
TipaBeIMBa OWeHKa, aHaworMyHan (2), c HeKoTOpoH KoHcTaHTOH K,. [pu 
\ = 0 (HenpeppiBHas mpaBaa yacrb) u 4 = 1 (ycnosne Jlunumuya) sta dbaKTH 
ke HE HMCIOT MeCTa, H BHOBb BO3HHKaeT BOMpOC O TOM, KaKOBbI Auddepen- 
[MaJIbHbIe CBOHCTBA pellieHua. 
| Metox, ipumMeHsempli B HacTOstlel padoTe, cBa3aH C M3y4¥eHHeM pocta 
SOHCTaHTHI K, u3 (2) pH p—oco (cooTBetcTBeHHO Ky, upH A—1 B cayyae 
eJIbJIEPOBCKHX HOPpM). 

Jlanee TOT %e MeTO IIpHMeHseTCH [Id yTOUHEHUA Teopem O06 uHTerpasax 
Hla MOTeHiMaJia H TeOpeM BsIOKeHHA (°) B HEKOTOPHIX KPHTHYCCKHX Cy4aAX. 

Tlonyyenuple 3fecb pe3sybTAaTbI HAXOAAT IPHMeHeHMA IPH MoKasaTembCTBE 
COpeM eMHCTBEHHOCTH WH HCCJIeOBaHHH AudpepeHUnaJbHbIX CBOHCTB pellle- 
[Mi HeJIMHeHHBIX 3aj{a¥. 


t 
7 * B®* _ npocrpauctBo @yHKUMH, ONpezeueHHEIX B OOMacTH © u MMeIONNX Bce MpoLs- 
¢ RHEE k-ro NopsfKa, yAoBJeTBopstouine ycnosuio Tembyepa c moKasaTeem A; HOpMa B 

’’ paBHa CYMMe MaKCHMYMOB BCeX IpOH3BOAHEIX TopsagKa 0, 1,...,& WM UX Tecbyepon- 


dex KOHCT@AHT. 
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toa 


1, PaccmoTpum neppyio KpaeBylo 3alayy AIA S/IMIITHYeCKOrO ypaBHeHHs 
BTOporo nopxssKa B OrpaHHueHHon o6nacrn Qc rpanuuen S: 


Sante) ge #3 bi(x) gee + 0 (x) u = F(x) (3) 


t,R=1 


Ay = 0. (4) 


Teopema l. Ilycmo SEC; b; (x), C(x) umerom oepanuuennele 0606- 
weHHble npouseodHLle nopsOKa r; ax (x)EB’” (O<<p<l) *. Toeda Onn 06- 


oOWeHHOeo pellenus KAacca Wie (r > 0) sadauu (3), (4) cnpasedauea oyenka 
(P > Po >!) 


1% 


Ju hte te) <c (pf In +p ® [ull yr—t,a)s (5) 


2de 0 <a<1 — sw6oe uucao, a c He saeucum om p. 
Manowar sere Teopempl | omnupaeTcH Ha CJIeAyIOUWMHH pe3sybTAaT 
A. Il. Kanmpnepona u A. Surmynga (‘). 
CuHryJIApHbIn HHTerpad 
yioms 
Sf = \ is ( eee ) 
| 


NI a 


i (y) dy, (6) 


a 


re dyHkuua K (6) yqoBuetBopser ycuopusm: 1) K (8) dd = 0; 2)|K(6,)— 
] 6 |=1 
— K (8,)|<. w(|9, — 93), pipaule: w (¢) — HellpepbiBHad BOSpacTalollad PyHK- 


WHA HM TakoBa, uTo w(t) >f, (0 dt<( oo, ompegenseT onepatop u3 Lp B 


Lp (p > 1) u cnpaBenuuBa ouenKa ** (Pp > Po > 1) 
[Sf Ipc <cp| fle En) (7) | 


SameTuM, 4TO HepaBeHcTBa (5) u (7) ABJAIOTCH TOUHBIMH B CMbICJIe pocta 
KOHCTAHT IIpH P—> oo, Kak MOKa3bIBaeT NpuMep 3ajjaun (1) B cuyyae n-mMep- 
Horo mapa |x|<1 npn jf =(n-+ 2)x,x./|x|?. CoorsercrByrollee pellenne 
CCTh Up (X) = X4X_2In|x|. pu stom O?u) /0x,0x, = In|x|-+ orpanuuenHaa 

Fu 

HKUHA 
Byay ee ll acon ll, 
KOHCTaHTHI Kp 3 (2) wuMeeM: C\p < Kp <p. 

Bo MHOrHxX cJyyanx (HanpHMep, JIA CaMOCONPAKeHHBIX NomyorpaHH- 
YeHHbIX ii BTOpOH WieH cmpaBa B (5) MoxkKeT ObITb MaxKOPHPOBAaH BeJH- 
UHHOH c|] lho, (Po n/a). Torga HepaBexctTBy (5) MOXKHO IpHyaTb BHA 


\u lyre) <Cp ae (8) 


Cnenctsue 1. Ecan fe WS, tr. e. umeer r-e orpannuennpie 0606- 
U[CHHbIe TpOH3BOAHbIe, HW cupaBesuBo (8), TO cylllecTByeT Taka TOCTOSH- 
Haney > 0;) 410 


(En) S 


1 
~ = pi Tipuapsco: CireqopatesibHo, HalpHmep, Wis 


(el OPI di < 00, (9) 
2 
ecnH ToMbKO BI|f\| (> r- 
co 


4 
i 


* OnpezeweHuA K1accoB seh Np ghOM cB) hess) s 
** CHMBOUJIBI C,C, O3HAYAIOT Be3Ze HEKOTOPble MCCTOAHHBIe, He 3aByicaulNe OT p (HM, 
COOTBETCTBEHHO, OT A). ‘ 
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1 
(9) Monyyntcs cpa3y, eC pa3JIO%KUTb MOMbIHTerpasbHOe BbIparxKeHne 
B pay Tolinopa no B, a 3aTeM npuMeHuTb (8) u dopmysy Crupunura 
1k! ~ V 2kanK*e™. 

_ Caenertsue 2. Ecau spmounenbi ycnosua Teopempt | u cueqctsus | 4, 
‘Kpome Toro, © GApia 7 (0 11), a reGQr. T. €. HMeeT f-e HempepbrB- 
‘HbIe TIpoMsBoAHbIe, TO (9) BLINOMHAeTCA pu sm06oM B > 0. 

Jina WoKasaTenpetBa anmpokcumupyem f B C”) dyukunei f*@B™*. Kax 
“M3BeCTHO, cooTBeTcTByiollee f* peileHue 3agaun (3), (4) u*(x)@B”*. Dna 
“gr000ro p>0 HMeeM 


r-+2 B || u*| C (r+2) (9 —y* 
ale “de <e | FeV ates (u HO aa oo (10) 
( fo) 


SY: 
AnaJloruuHo Rersciinseier: 4TO eCJIH f (x) B (6) —uHHTHaN orpaHHueH- 


‘Has (PyHKUHA, TO Aa M060 orpaHuyeHHOH oGOnacTu Q’ cyulecrByer TaKas 
KOHCTaHTa Yo, UTO 


elS dy — 00, (11) 


fou 
Ecau tonbKxo BVrai sup|f(x)|<7o. Ecau xe f(x) nempeppiBua B En, 
xEEn 


ro (11) cnpaBeazuBo npn mo6om B >O. IlocneqHee mpu n= 1 cocraBaser 
oflep2kaHHe H3BeCTHOH Teopempl B. HM. Cmupxosa (§), MoKasaHHOw MeTOsamu 
eCOpHH aHaJHTHYeCKHX (PyHKUMH. 


S Teopema 2. Ilycmo aj,(x), 0;(x), c(x)@B™}; S GAyio4. Toeda np x, 
Au3sKux K 1, CnpaBedauea oYuenKa . 
. TARE geet Pare ean (12) 


_ ina Tex cmyyaeB, Kora H3BeCTHa OleHKa Manx MpoHsBosHEIX, (12) 
PHHUMaeT BHI, 


; 2 | prte.a<—z lf lla. - (13) 
Bs NlocJIeqHeM CJlyuae CipaBeIMBa OleHKa 

i Za =| DP u(t) — Du (x) |< (1+ |Inr|), r=|xt—x?]. (14) 
! JtocratouHo foKa3aTb (14) B cryuae r< 1. Dlepennuiem (14) B suze 

| seat de (15) 


‘ r 


Pa302%KHM JIeBylO YaCTb MocsIeqHero paBeHcTBa B px Taimopa. Ipume- 
Han HepaBeuctBo (13) npn A=1—1/k, umeem 


ee) R fee} 
212/Cr Pavers 4 1 
e = al h <)>: a ere (16) 
1 1 
p 


(14) enenyer u3 (15), (16), ecu 3ameTuTb, UTO pay B MpaBon yactu (16) 
6yner CXOQHTbCA IPH Cy > eC, a IPH Cy—> co CTpemuTScs kK |. 
_  Teopempr | u 2 JonycKatoT OOoOmleHHe Ha ypaBHeHHA CTaplwuHxX NOpAKOB 
VM CMCTeMBI. 
_ 2. B pa3inuHbixX HepaBeHCTBaXx THIa BJIOKEHHA YacTO BCTpeyaeTcA TakaA 
ae KOra HeKOTOpble H3 BXOMAUWLMX B 9TH HepaBeHCTBd KOHCTAaHT 
aCTYT JO OeCKOHeYHOCTH Ip TpvOMH2KeHHH HEKOTOPOrO MapaMeTpa K CBoeMy 
KPHTH¥eCKOMY 3Ha¥eHHIO, a CaMM HepaBeHCTBa TepAIOT CMBICA. 
/ Metoyuka, lpHMeHeHHasA BbIllle, MO3BOJIMeT IIpocTO HCCJIeqOBaTb Takue 
yuan. [[pupezem mpuHMepbl MojlyuaeMbIxX 9THM CHOCOOOM @akTOB. 
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Teopema 3. JIycmo 


oh, f(y) Hie 17 

w(x) liv aF y; (17) 

2 — oepanuuennaa o6nacme En; FEL n . Toeda soinoanstomca coomHoweHun 
| 2lkeyecany 6 GAG es MH lesan (18) 

{ex lucl* de < &, | (19) 


Qs 


20e 0, —ceueHue Q s-mepHot eunepnaocKkocmow; 0<a<n; y >> 0 — anboe; 
c(qg*) oepanuvena npu gq’ — oe. 

Vcnomp3yi TOT dakT, yTO NeBad uacTb (19)—wuenax dyHKuHA OT Y, 
mokaxeM, TO, pH (PuKCHpOBaHHOH dyHKuuH f Cc(qg°)—>0. 

(18) u (19), rae mopManbHO Noso*KeHO & =, ClpaBeANMBbI WIA CHHTy-| 
JIAPHbIX WHTerpasos (6) pH HenpeppiBHBIX 7. Ormetum, yTo (18) nonyyaetca 
KaK «MOOOUHbIM MpOLyKT» B WOKa3aTebCTBe TeOpeMbI O HOTeHMasax B (°).. 

Teopema 4. Ecau 6 (17) O<a<n—1, mo npu 4-1. cnpasedaueet 
Hepagencmea (r = | x — x? |) | 


Pal 
|u(x*)—u(x*)|<e(1—4) * [fle , 7s (20) 
n—a—A 
a1 
|u (xt) —u(x*)|<aqr(1+|Inr| * ). (21) 


IlpuMeHeHus K TeQpeMaM BJIOXKeHHA OUCBH HHI. 

PaOota BBbINOJIHeHa B CCMHHape MO HeJMHEHHBIM 3a]ayaM MeXaHHKH IIpH 
Poctosckom-Ha-JloHy rocyfapcTBeHHOM yHuBepcuTete. ABTOP BbIpakaeT 
OlaroyqapHoctb yuacTHHKamM cemuHapa V1. B. Cumonenxo u IO. II. Kpacos- 
CKOMY 3a TlOJle3Hble OOcyXeHUA. : 


TocrynHio 
23 I 1961 
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Wornagn Akayqemun nayr CCCP 
1961. Tom 138, Ni 4 


MATEMATHYECKAA PH3HKA 


B. C. BJIANHMHPOB u B. ®. HHKHTHH 


OB HHTEFPAJIBHOM TIPEACTABJIEHHH 
HOCTA — JIEMAHA — JIAHCOHA 


(ITpedcmaeaeno axademuxom H. H. Boeoatwbosoim 26 I 1961) 


1. B pa6orax (7, ?) Moctom, Jlemanom u Jiaiiconom GbI0 Momy4yeHO MHTe- 
TpasibHOe, NpescTaBNeHHe NpHyYHHHOrO KOMMyTaTopa. TouHee, Oblwia JoKasana 
tuleqyioulan Teopema. Ilycth o606mleHHan dyHKuusa f(x), x = (xo, x1, X2, X3) = 
= (xo, x), IpHHaqmexuT npocrpanctBy S* Co6bonesa — JUBapua uw oOpamiaerca 
B HYJIb B MpOCTpaHCTBeHHO MOMOOHBIX ToUKaX: x? = xj — x? < 0. Ilycrp, ja- 
mee, ee npeoOpasopanue ®ypse /(p) oOpamaerca B HyIb B OGacTu G, rpanuta 
KOTOPOH COCTONT H3 JBYX NpOCTpaHCTBeHHO MOOOHLIX MoBepxHocTei *. Torya 


f(p) mMoxeT OvITb mpemcTaBiena B Buse 


F(p) = \'sen (0, — u,) 8 (0 — w)® — A] wp (u, 2) du dh, (1) 


TIpHuem HOcHTeb (O6OOueHHOH) PyHKuNH p(u, A) cocToHT u3 TeX uH AD O 
‘Wit KOTOPbIX BHYTpeHHOCTb (p — uw)? >A ByxmouocTHOrOo runepOojlHosa 
(p — u)? = A nonuHocTbio sexKUT BHe OOacTH G **. 

B cspa3H c 9TuM JalicoHom OblI0 BbICKa3aHO Tipenosmowenue (cm. (?), 


ipumedsanue 7), YTO H AIA mmO0OOroO OTKpbITOrO MHOxecTBa G HOCHTeb BeCo- 
BOH (yHKivu Wp B Mpeyctapnenuu (1) coctouT u3 Tex u u ASO, AA 
KOTOPBIX runepOojouy (p—u)* =A NexUT WenvKOM BHe G. STO npemno- 
‘“JlowKeHve UM ObINIO CakTHYeCKH YCTAHOBJIEHO JIA TaKHX OTKPbITbIX MHO- 
“xectB G= |j)G;, y KoTOpbIX Kaxkad CBA3HaH KOMNOHeHTa G; orpaHHueHa 
BYMA MpoctpaHCTBeHHO-NOJOOHBIMH NOBEPpXHOCTAMH H JIOObIe TOUKH pa3sJIMy- 
HBIX CBASHbIX KOMNOHeCHT G; pa3feJIeHbI IpocTpaHCTBeHHO-NOJOOHBIMH HHTep- 
BayiaMH, T. €. (x; — X_)?<( 0, ecu x, EG;, x.EG;,, jr jo. 

2. B paGotax (?,4) ofHuM u3 aBTopoB (B.C. B.) cnpaBegqauBoctb mpey- 
nonomenus Jlalicona Oblllia ycTaHOBJieHa Jin Ooee WIMpoKOrO KJacca OOsa- 
‘cTeii, a HMeHHO, AIH TakHx OOmacTeH G, y KOTOpbIX HaHMeHbiWaA BbINYyKIAaA 
o6oy0uKa By(G) OTHOCHTebHO BpeMeHH MOMOOHDIX KPHBHIX OrpaHHyena JByYMA 
“TIPOCTPaHCTBeHHO-NOAOOHKIMH MOBepXHOCTAMH ***, a Tak?Ke JIA TaKHX OTKPbI- 
‘ThIX MHOKecTB G = |) G; (G; — cBA3HbIe KOMNOHeEHTHI G), Y KOTOPbIX JOObIe 
TOUKH Pa3JIMUHbIX CBA3HbIX KOMMOHEHT MHOXeECTBAa |) By (G;) pa3sqeueHbI mpo- 
CTPaHCTBeHHO-IOOOHBIMH HHTepBallaMH. QTOT pe3syJIbTAaT ABJIAeETCA CJIeACTBHeM 
-caleyyroreli Teopembt (°): ecm f(x)€S", f(x) =0 np A200 uy (p) = 0 
“mpuH p€G, rye G—npoussosbHan oOnactb, To [(p)=90 upu pe€Bo(G), rae 
Bo (G) — HauiMenbulad BbITyKan O6oM0uKa G OTHOCHTeNbHO BpeMeHH-nNoj06- 
HbIX KPHBBIX (OmpeyeseHue B,(G) qaHo B (*)). 

3. Llenb Hacrostlei 3aMeTKH — BHIACHHTb CpaBeAJIMBOCTb Mpemnmoso*Ke- 
un Jlaiicona jwia o6sactTeli H OTKPbITbIX MHOX*KeCTB G, He YOBMeETBOPHIOWLHX 


* Tlo nopoxy o6osHayeHHit H ompezetennit cm. (4). 
** Takne rumepOouonyzbt JlalicoHom O6bIIH Ha3BaHbl JOMYCTHMbIMH. 
*** B (8) sTo ycoBHe OIlyuleHO. 
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orpaHuyenuaM ml. 2. Oxa3blBaeTcCa, YTO AWA HUX Tora Npeznosomenne Jlaii- 
coHa ciipaBeyqiuBo He seerga. Jina NpuMepa BO3bMeM 3a OOsacTb G nowy- 
IIpOcTpaHCTBO Py <0. Ecau Ob! npegnonoxKenne Jlalicona Obl0 cipaBesMBO- 
TO, B cuay (1), 7 (p) paBHanacb Obl HyJI0 BO BceM MpoctpanctBe R*. Ho npo- 
cTOH MIpHMep oka3blBaeT, 4TO 3TO He Tak. JlelicTBUTeMbHO, WycTb 


Pe fied | 
Fe) = P(p)tim = \ gaara (2) 


e>+0 


rye P(p) —MUponsBoJIbHbId NOMMHOM Hu o6(t)=- const —yHKuMA orpaHHueH- 
HOH BapHallnuu, NoctosnHaa mpu ¢ < 0. IIpeyen B (2) cymectByer B cmbicae S*. | 


IlocrpoenHas mo dopmyse (2) dyHkunsa F (p) lipejicTaBuMa B Bue pasnoctH | 
rpaHHuHEx sHauenult F (po +i0, p) dyHKuun 
(Ye as (ant ae £ aoe 

F()=P sq \ ee, t=. D=p+ a, (3) | 


—oo 


rOJOMOpPHOH B OONAaCTH, OrpaHHYeHHOH aHaJMTHUeCKOM THMepMoBepXHOCThIO | 
Co=p, pO (B upocrpanctBe C*). Ilostomy mpeoOpa3soBaHHe Pyppe fF (x) | 


cpyHkuun f(p) oOpamaetcs B HyJb pH x?< 0 (cM. (°,4)). 
4. B KayecTBe BTOporo TIpHMepa paccCMOTPpHM OTKpbITOe MHOxKecTBO G, 
cocTonmlee H3 AByX Tovoc: 


= [pi —n<po<—m uw M< po<n, p — m0608]. (4) | 


Ec IIpHHsTb tpequouoxenne Jlatcona, To [(p) RomKHa ObITb HysieM | 
BO Bcel Hosoce | po|<n. Ho, cuntas B (2) o(¢t) nocrosHHOH Ha HHTepBawax | 


H BbIUe, ONpOBepraloluluH mpHMep. 
5. O6o3Hauum uepes T TpyOopyio oOsacTb B C* Bua 


T=(C=p+igq: g>0, p— mo6oe]. 


Ilycrb G— npou3BoubHOe OTKpbITOCe MHOxeCTBO B R*; yepes G o603HaUHM | 


KOMIIJIEKCHYIO OKpecTHocTtb G B C* Takyl0, UTO eC Wap pawuyca fr mpH- 


HajlexKUT G, TO H COOTBETCTBYIONIMH KOMIMVJICKCHBIM Wap c TeM Ke LeHTPOM | 


pagquyca 6r npuHannexut G (G'S 
Ilyctb f (x) =O npn x?<0 u f(p) =0B orKppitom mHoxectse G. Torga, 


Kak M3BeCTHO (4), cyllecTByeT rouoMOopHad B OOnacTu T J G cdyuKuna F (C) 
Takaa,4TO B CMbICJIe CXOAMMOCTH BS” HMeeCT MECTO. TipejesbHOe COOTHOMeHHE 


| (p) = lim [F (po + ie, p) — F (po — ie, P)]. (5) 


STOT pe38yJbTAaT eCTb cyleycTBue Teopemb! «edge of the wedge» (°,§). 

6. B cBxa3H C pe3yJIbTaTOM, MpHBeseHHbIM Bu. 5, BOSHHKaeT 3aaya 
© mlocTpoeHun OOo0"KH ronomMopduoctu H (T |) G) o6nactru T |) G. Vurter- 
paJlbHoe lipefcrapsieHve (1) MaeT BO3MO2XKHOCTbh CilesaTb 9TO, MO KpaliHelt 
Mepe, Ist Tex G, KoTOpble yOBNeTBOpAIOT ycuoBuam m1. 2 (cm. (4)). Ecau 


me STH YCJOBHA He BbINIOJIHeHbI, TO HHOra yaeTCH MNOCTPOUTb UI OWeHHTb 


TAT Mina Tak, 2 calyyae MouyipocrpaHcTBa po<0 (cm. nu. 3) H(T U G) 
ecTb mpefen mph N->-+ oo nocneqopatenbHocta H(T |) Gy), rae Gy — 


nosoca — N < py <0. Tak Kak qua nosocbl O6o0uKa TOMOMOpHOCTH H3-— 


Becrna .(°,°): es 
H(T WU Gy) = t(@ heim V Co (Go + NY) I}, (6) 
TO, Nepexoqa B (6) K mpefery upn N-—- oo, BbIBO_UM, YTO HCKOMas 


H (T (JG) peAcTaBslaAeT coOoH oOmacTb B C*, orpaHHueHHylo runepnoBepx- 
HOCEDIO Go 0, o> 0, 
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m7, iiyctrh G COCTOHT H3 AByX Tosoc (4). Hlonp3yacb onpezeneHvem G 
_5), HeTpyHo noKasaTb, uto T |) G coxepxuT nonyTpyOoBylo OOacTb Bua 


[5 = (fo 6): So EB, |G|<V (Co), p — m1060e], (7) 


e B—nmnocKocTb KOMMJIeKCHOrO MepeMeHHOTO Co = Po + lqo © TpeMA BBI- 
OUCHHbIMH pa3spesaMu: 


—o << pyQ—n, —MopoKm, neap<~, qo = 9; (8) 


—|oo— 2420 fat 


n—m 


(O57 —|po + 5) 0[ Fe oe 


se 0(E) = 1 npu &>0 u 0(€)=0 mpu E<0. 

Yquteipad ToT (tbakT, YTO aBTOMOP(H3MbI OOaCTH COXpaHAIOTCA HM B ee 
}6o104Ke ToMoMopiHoctTu (cM. (”), cTp. 260), mM Momb3syxaAcb Teopemoii Bpe- 
epmana (*), 3akKJlouaeM, TO o6o00uKa ToNOMOpuHocTuH oOsacTuH (6) uMeeT 
akoli Ke BUA, YTO H CaMa OOmacTb, mpusem V (Co) HeOOXOAMMO 3aMeHHTb 
HanMexbiteli cylleprapMonmyeckot MaxopanTol Vo (Co) PyHKUHH V (Go). 

:. 8. TloxaxkemM, uTO PyYHKUMA 
’ 


p+ *t")\—|qoll}. ©) 


‘! Sait ah ee 
. V1 (Go) = | Im Ve n*| qt \ (po —t)? +495 ‘A 


Bers cyneprapMoHHyecKad MarKopaHTa (pyHKUMH V (€) B oOnactu B. Jlecr- | 
BUTE NbHO, cpyHKILAA Im V (2 — n? TapMoHMuecKkad WM COXpaHseT 3HaK B Be 


A 


Tlostomy pyHKuns | Im V 2 —n?| TakxKe rapMoHnyeckan B B. Sameuasa, yTO 


OlyJib TapMoHMuecKO (pyHKIMM ecTh cyOrapMoHMuecKad dbyHKunsa (°), u 
YHTbIBAA PaBeHCTBO 


¢ lgol|Vnt?—? at =|im | V n— Pat ; 
‘ 2) (pot? +9 idee Aaa 


‘gaksioyaeM, TO BTopoe cylaraemoe B (10), a cTamo ObITb, H Vi (G0) CyTb 
ynleprapMoHuueckue tbyHKiMH. OcTalocb WoKasaTb, 4TO Vi (G0) Maxkopupyer 
“yuKunio V (€). B cumy (9) qa sTOrO JocTaTOUHO AOKasaTb [Ba HepaBeHcTBa: 


a 


f Vi (So) —|Go|>0 upu &€B, (11) 
| th eae 
i PAD) Vie es | 5 |) (12) 
TpeyroJIbHHKax 
6 
m<po<*t*, 0 < Go < 7 (Pom); 
13 
$ ( 
ote <p<n, 0< G0 < Fen = Po): 


Tak Kak dynHKuua Vy (Co) —|90|— cCyneprapMonuueckan B B, To waa 
OKa3aTesbcTBa HepaBencTBa (11) MocTaTOuHO JoKa3aTb, YTO Vi (So) = | 9o| 
Ha rpaHuue oOnactu B, T. e. Ha paspe3ax (8) u Ha OeckoHesHocTH. Ho 9To 
erko Tpopepserca HemocpefcTBeHHO (Ha paspese | Po|Qm HeOOXOHMO 
OCHONb30BaTbCA CBOlicTBOM 6-O6pa3HOH NOCIeMOBaTebHOCTH, B TOYKAX 
Co =-+m dynkuna V,(G) He MMeeT T1pefeJIbHbIXx 3HaueHni). Jina oKa3a- 
eJlbcCTBa HepaBeHcTBa (12) 3ameTHM, “TO (PyHKUMA V2 (Co) — rapMoHuueckan 
811 


BHYTpH TpeyroubHukoB (13). [lostomy HepaBeucTBo V2 (C)) >0 moctatoun 
ycTaHOBUTb Ha rpaHulaxX 9THX TpeyrOJIbHHKOB: 


8 
MZ Po<n, Jo = 9 (a); m< p< ite, dora ar? (b); 
8 
BSE Aye qo = 375 (2 — Po) (C): 
0<m<—e(n—m, p=" Wd) 


Ha smuuuu (a) HepapenctTso (12) cBoquTca K 
xs 6 /n—m 
Vi — po V2 ( Fe 8 


KoTOpoe IipoBepseTcaA HemlocpefcTBeHHO. Ha smHuax (b), (c) w (d) HepaBeH 
crBa (12) cBoqATCA COOTBeETCTBeEHHO K HepaBeHCTBaM 


po—*5" |), m<po<n, 


ve - mm -| iqo) > 4; Vile got aie) Sous 
(4 =r iq) > qo; 


KoTOpble OOecneunBaroTes (11). 

9. Ham He yasocb nNoKa3aTb, UTO NocTpoeHHad cbyHKunA V, (Co) ABUAeT- 
ad HaHMeHblleli cyneprapMOHHYeCKOM MarKopaHToH dbyHKuHH V (Co). Llostomy 
MO2KHO JIMIUb 3aKJNOUNTb, YTO OOONOUKa romomMopduoctu oOsactu (7) cojep- 
KHTCA B TOMYTpyOoBon oOnacTH romomMopduocTu 


lq |<Vs (60). (14) 


Tak Kak o6nacth T UG coyepxkuTca B OOnacrH (14), To (14) maxopupyer 

o6onouKy rojomopduoctu H(T |) G), Tv. e. 
A een sat Plo VPP 

A(TUG c {|q|<|Im] t}—n®|—— | foes at}. (18) 


—im 


Sa OMeHKY CHH3Y MO?KHO B3ATb CyMMy OOslacTeit TomOMOpHOCTH OTJeWIb- 
HbIX Mogoc (°, °): 


an6o |q\/<|ImV(E,—n)(€,—m), au6o |q|<|ImV(G, +7) (6 +m)|. 


Sameuaunne. M3 sxmouenna (15) BpirekaeT, B COOTBETCTBHH C IIpHMe- 
poM Il. 4, uro TOUKH 


[S: |po|<m,q=0, p— mo60e] 
He upuHaguexat H (T (J G). 


Marematuyecknit uucrutytT um. B. A. Creksopa IlocrynHao 
AkayemuH HayK CCCP 25 1 1961 


IMTHPOBAHHAA JIMTEPATYPA 


*R. Jost, H. Lehmann, Nuovo Cimento, 5, 1598 (1957). 2 F. J. Dyson, 
Phys. Rev., 110, 1460 (1958). 3 B.C. Baanumupos, JAH, 134, Ne 2 (1960). 
* B.C. Ba anumup os, Tp. Matem. uucr. um. B. A. Crexnosa AH CCCP, 60 (B neuatu). 
5H. H. Boroaw6osn, B. B. Menpenes, M. K. IlomauBauos, Bonpocnt Teo- 
PHM AMCHepCHOHHBIX cooTHOmeHHH, 1958. °® H. J. Bremermann, R. Oehme, 
J. G. Taylor, Phys. Rev., 109, 2178 (1958). 7B. A. ®y Kc, Teopua ananuruueckux 
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Jloxxagn Anagemun nayr CCCP 
1961. Tom 138, Ne 4 


MATEMATHYECKAA ®H3HKA 


ll, E. KPACHYLUKHH 


_ KPAEBAS 3AMA4A PACIIPOCTPAHEHHSA 9JIEKTPOMATHUTHDBIX 
BOJIH B ChEPHYECKH-CJIONCTOH AHK3OTPONHON 
JIMCCHNATHBHOM CPEJIE 


(IIpedcmasaeno axademuxom H. H. Bozoawboeum 9 I 1961) 


B pa6ore (+) Gb onyONMKOBaH MeTOX HOpMAJIbHEIX BOTH. Ero topMy.1MpoB- 
Oa3upoBalacb Ha CIeKTpalbHOM TeOpHH CAMOCOMpPAXKeHHBIX JIMHEMHbIX oMe- 
aTOPOB, BCJeACTBHe Yero OH Obl NpHrOseH AA pellleHHsA CpaBHHTeIbHO Y3KO- 
9 Kacca KpaeBbIxX 3afa4 MO pacIpocTpaHeHHIO BOMH B CJIOMCTHIX Cpelax es 
oTepb. Pa3BpuBaemad MOCeqHve MeCATHJICTHA CIeKTpalbHad TeOpuA JIM- 
eHHEIX HeCAMOCONPAKCHHBIX OMepaTOPOB NO3BO/IAeT PaCLIMPHTb IIPHMeHeHHe 
eTOa HOPMAAbHBIX BoJTH (') Ha CJIOMCTHIe CpejibI C MOTepAMM HM ECTeCTBeHHBIM 00- 
a30M YUeCTh u3yyeHue. S3yecb paccmaTpuBaeTcA AocTaTouHO OOM cTyyali 
TakUX Cpe, MMeIONMX MpAMOe OTHOIeHHe K CiepH4ecKol MomynpoBoxameli 
Bemse, OKpy2KeHHOii] MarHUTO-aHH3OTpONHOH MoHOCiepoi. OH OxBaTEIBaeT 3a- 
jauu Bartcona (?) uw MX aHaoru M3 aKyCTHKH H CeliCMOJOrHH. 

_ 1. Wmem crammonapnoe 9leKTpo-MarHuTHOe Mose YaCTOTHI © B ccbepuueckon 
cucTeme Koopzuuat r, 0, Pp, Co3aBaeMoe MIOTHOCTAMH TOKOB 

; 


| Te Oyen eg = One I, =O), (ie 
} Cpema onpefemsetch TeH3OpOM ANaJIeKTpHyecKOH MOCTOAHHOK 
5 ek 0 0 
: fie | Comene PEM Sg, 1; 0/0 (2) 
3 0 — ene ae 


TO KOMMOHeCHTHI CyTb KOMIMIJIeKCHbIe PyHKUHH /, HEIpPepbIBHbIe Ha HHTepBa- 
aX fraXr<rp 4 Audbepenuupyempie. IIpn r— oo €pr, E99 HW Ege aMMadaTH- 
eck MeieHHO cTpematca K 1-+ iA, rye A—masaa, HO KOHeYHaA Be- 
guunna > 0, a &9¢—>0. MarnuTHaa mpoHHtaemoctb p= |. 

; KomnoHenTh) loa yoBseTBopsioT ypapHenuam Makcpewa: 
4 


( 0 7. Bria iM kh pk , 40 7, hege Os pds hy 1@ poh 
ef sind ao (sin $Me) =— = &rE, + Sele area. mart 99 sin 8: Ee) =- Ee 
0 i 1 ‘0 k 
Be (ry) =~ lek, Eb + be Fol 5p Ee) = Ges (3) 
4790 aH? ; 
AZ rH) — age |= “Plete Eo — ee Eel: 
- 10 Bo, k i __ i@ zyk 
+ la CE) — aye] = oie. 


Ha rpanuuax cnoeB r =F, BHINOMHAIOTCA YCJIOBHA HeMpepbIBHOCTH TaHreH- 
Tuanbupix Kommonent Fy, E., Hy u Ho, B TOUKeE fF_y = 0 — ycnoBuaA OrpaHH- 
NeuHocth modE<M; modH< M, a mpur—-oco modE u modH—0. 
2. DopMyAMPOBKa 3afauu Ha ASBHIKe ONepaTopos. Bpeyem 
BeKTOp-(PyHKILHIO 
ie 
soe , me Eye=—3>; H=— 9. (4) 
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Tora ypaBHenusa (3) 3amMLiyTCa B OMepal[MOHHO-MaTpHYHON (opme: 


B B h x 
(k) | PR (k) | Pk 40 9 | or = 
is a “15 A, aes ee Fe saan os sae 
i 
rye 
h 2 9 4 2 ok 0 bs 
A al oh oP ee ney |e Lee loa, ah 
ji) — 08 08 é (5 
oie 0 (eh JF 
Oo" Oe .2 Cys 8 Ot ate ho2r? Ar a Op 
ae Or or? ig ca 
k ea) . Lo Dh pee 0 . 
Th See, las THE f= seecpag sin Vp (6 
YcOBMA Mp r=—srp, r= 0 HM F—oco MpHMyT BHI: - 
By Bria By Bray 
Atk) — Alht1) 2 = : Ci 
Aj, \r=rp Ania |=" Ay, |r=rp Anti |"="h 
4 6) ae a iki, ¥ 
k R 
re AG) | 869 °F E09 , ky = ©/c — BoMHOBOe UUCNO; 
0 
i es 
B M’|. B 
mod |‘4 4 ae mod| 4]... 0. (8 
(R) (> 
Sanumem (4) B Bue YO EO) Orda {”) JeHCTBYeT TOJIbKO H 
Zh) (r)¥ (8) 


ee a lj —ua ’, nosTOMy 3aMeHWM B HHX HB (7), (8) YacTHbIe mpou3- 


BOJHbIe€ TIOJHBIMH H BBeem onepatop L,, NopoxJeHHBIH Mudbepenuwuatb 
Rk 
HBIMH BbIpaxenuamn I), ycnoBUAMH Ha paspbIBax 


(k) (k-++1) (Rk) (R-+1) 
Zh) |ry ZRH) |r, Zh) | rp ZPD |r, | 
H KpaeBbIMH yCJIOBHAMHU 
i M" |. Y : 
mod | 7 eae mod ||, 0. (9’) 


Bpejem Takxxe onepatop Le, NopoKAeHHbIM TudPepenwaJIbHbIM BLIPAaKeHHeM 
fo M yCNOBUAMM OrpaHuYeHHocTH BO u xm. Torga ciopmMysMpoBaHHy!0 BBILLe 
KpaeByloO 3ajauy 3anvilieM B BUJe HEOMHOPOAHOTO ONepaTOpHoro ypaBHeHua 


if +1o[", [=A] "|. (10) 


A Cc 


B 
A 

3. Metoy pemeuus. Onepatop mpaBol uacru (10) pacmenseH m0 
KOOp]\MHaTaM rf H 0, NOSTOMY MPHMeCHHM MeTO HOpMaJbHbIX BOJH (1), 3a- 


: B . 
KJOUAIOMIHHCA B CHeCKTPaJIBHOM Pa3JIOMKECHHU le | lO OMHOU H3 KOOPHHAT 


r ud § HW UcTOKOOOpa3sHOM MpefcTaBeHHH 10 Apyroi. Bymem pa3maraTb B 
cuekTp L, uw uctoKooOpa3Ho m0 Ly. IlomyyeHHoe pa3noxeHne CXOJHTCA 3Ha- 
“HTeJIbHO OblcTpee, 4eM pa3JioxKeHHe B cmeKTp Ly. OxombHbIM MyTb, KOTO- 
pbiM West Barcon (*), 6bluI BbIsBaH OTCYTCTBHEM TeOPpHH HECAMOCON pAXKeHHEIX 
onepatopos (°°). Onepatop L, HecaMoconpsxKeHHbI wu cunrysapubrit. Jas 
HaXO%KJeCHHA eFO CIeKTpa MOXHO BOCHOIb30BaTbCA MeTORamu (°), OAHAKC 
MbI BBeeM BCHOMOraTeIbHbIt OnepaTop Li c Temu xe 1"), HOC 3aMeHEHHBIME 


KpaeBbIMH YCJIOBHAMM B OCOOBIX TOUKAaX fr =O H F=oco Ha HyJeBbIe ycJO- 
BUA Ha ccpepax MaJioro payuyca r=p Ania r=O u Oombuoro paynyce 
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F R waa r—-oo. Onepatop L,’ peryaapupili u qelictpyeT B MpocTpan- 
CTBe KYCOUHO-HEIIpepbIBHBIX udpepeHuupyembIx (PyHKUHH. CneKTp ero co- 
CTOUT TOJIbKO H3 JMCKPeTHbIX KOMIIVJICKCHbIX COOCTBCHHBIX 3HaveHHT {Xj}, O1- 
‘pelleIseMbIX ypaBHeHHeM 


Vi ue iy 

Fe el CANE 

3a ucKsOYeHHeM OCOObIX cJyYaeB COOCTBeHHbIe 3HaveHHA Y; UpocTsie. 
ss CJIOBHE OPpTOTOHaJIBHOCTH HMeeT BHI: 


e ai Nj, J=P, 
(11) 


\¥i@Up()ar +\ ZV, (ar = 
0 0, lane 


0 
U 
?|— coOcrBenubie (byHKUHM CompsxKeHHOrO omepatopa L,’*, onpese- 


JiseMOrO H3 TO*KecTBa Jlarpanxa (’). Tak Kak COOcTBeHHbIe 3HaveHHA py; 
‘onepatopa L,” paBubl x; (YepTa O3Ha¥aeT KOMIMVJIeKCHYIO CONpsxKeHHOCTS), 
, HeTpyMHO 10Ka3aTb, 4TO (11) npHBoANTcA kK BUY 


aaa mar + | ey = | (11’) 
0 * 0, LD; 


; 
- N; Ha30BeM HOPMHPyIOWlUM (aKTOpoo. 


B cuay teopemp M, B. awe ie a passioxwKuM pelenne (10) B Baye 
|; (6) 12 
‘ ies pre ) (12) 


saa Koadppulnertos Sisccl STOTO passlomweHuA B cuwty (10), (11) nosy-_ 
4uM ypaBHeHve 


Tr 


bi ddi fee dD) eae 
sega (sind SF?) 44, 0/= an \ : (alip (13) 
0 


IIpeqctapiaa ero pemleHue HUCTOKOOOPasHo ¢ TOoMOmbIO dbyHKunH TpuHa, 
oo oOmjee pelleHve B Bue 


Pl [aes id maa {P reas ere (1)P (cos 6’) sin 0” d0’ + 
A Biren ig sin(v; u)N; ( % cos (% — 8)] \Y ; 
8 
+ P, [cos 6] VLPs cos ( — 0") sin 6” do’, (14) 
0 


PP TIRE SS a EE cota 


rie %i=vj(v;-+ 1), a qa cnyyaa, korga ose Bos6yxKMaeTca HIOIeM 
epua B TouKe 9=0, r= Db: 


Y ;(r) 
Z;(r) 


uP 


cb? > 
Tye P —o9nekTpnyecknHi Moment ZunOonn Tepna. Pasnoxus Py, Ha CcyMMy 


4 2 
— {L5? [cos (% —6)] — LY? [cos (x — 6)] 


Wi 


Y ; (6) 


A E — Wsin vj a [cos (1 — 6)], (14’) 


BOCHOJIbSOBaBINHCh ACHMIITOTHYCCKHM IIpescTaBJIeHHeM 
fig) _ 0 wt sé [vj * 0+n/4], ebb Sota A 
Ly. Prcopck i Py 2v, sin 6 e ? Vv 9? 


Tosyunm fa (14’) npHOnmKeHHOoe BhIpaKeHne 
815 


af ita) 2r0j— 0)" 0/8) 


I, ¢ © 
Y, (6) v; (> i 


Nip eee, 


ee 
be \=% Vy sii ps 
A | che i 
A cb 2sin 6 ‘al Z,(r) "a 
danny; bi (v; *0--7/4) 
pe eee f (15) 
rie |/sinv; pa3io7%KeHo B pxA—TeoMeTpuyeckyio Mporpeccuio. 

Kapp wien (15) apaaerch HOpManbHOK BONHOM, OeryuleH BOb co0eB 
|| e || = const, xapakrepu3yeMoH BOHOBbIM YACOM o; M KOSpPUUMeHTOM 3aTy- 
XaHHA By, KOTOPbIe OMpPeseAIOTCA KOMIJICKCHBIM COOCTBEHHbIM 3HaveHHeM ¥; 
no (popmysie v/" = a; -+ ip; = V4;+%/4, a TakxKe pactipejenenvem aMiiuTyy 

(r) 
110 (pPpoHTy BOJINDI, ee ; nN YkKa3bIBaeT Ha YMCIO OOXOMOB BOJIHbI BOKPyr 
“yf % r. 


he 


cipepbi; BOJHbI C N= 0 HasbiBaloT KpyrocBeTHBIMH 9x0. Baarofapa saTyxa- 
HHIO BbIJeAIOTCA BOJHII Cc n=O, Mpnmepmuue B TOUKyY H3MepeHHa 9 110 
Kparuaiimei pyre. Jini STHX BOJH 9eKTPOMarHHTHOe Hose BbIpaxkaerca 
panamu Jiupuxsie: 


Sm of pd Aves ai 
Hy= Ai Yi; 7) Bs Er=— go> wi) By Bo he! —/ By, (16) 
j=0 ‘ j/=0 j=0 
=e AV AteeaZ 
z. ) pee ie ee Paget j 
/=0 = {=0 
2P ae eee: we, Y, (0) i (v;* 0-4Ln/4) | 
Te pee ae —lot- — 1/2 j 
re A= < Vos trace eee Ni vijhe ; 


4, HanOonpuinit unrepec mpepcraBaaeT ctydau Takoro paciipefenenua 
|e || no r, Kora HHTepBavbI (r;, 7741) C MEJJICHHBIM H3MeHeHHeM || || Gepesy- 
jorcA Cc MHTepBasaMH (F741, Fito), 4 = 0,2,4,6..., rue ||e|| pesko MeHaeTCA Ha 
IIPOTAPKCHUN OHOH JVIMHbI BOJHbI, YTO MpHBOAUT K 3aMeTHOMY OTpaxKeHHIO 
BOJIH Ha rpanuuax HMHTepBasOB (f;, fi41). B aTOMCAy4ae cneKTp y; Onepa- 
ropa L,’ paslesaerca Ha pay BeTBeH, Kaxkjlant M3 KOTOPbIX CBA3aHa C COOTBET- 
CTBYIOULHM HHTepBaJIOM (f;, 7.41). DopMbl HOpMadbHBIX BomH | Y;/Z; | Berau yj; 
NOKANH30BaHbI B HHTepBase (r;, 7741). Aunonb, NOMeICHHBIM B HHTepBase (ri, 
i441), COB)ACT Ose, KOTOPOe OyeT pacipocTpaHATbCA BAOMb 9, ocTaBaAch MOKa- 
JIMZOBAHHbIM B rpesesmax (77, 741). Takoe pacnpoctpanenue XapakTepHo JIA BOUI- 
HOBOJINBIX KaHasoB (+). TombKO HeppBble THNbI BOH Y;“) OOaWaloT MaJIbIM 3aTyxa- 
HMeM, BOVJINbI OO bX HOMepos j-> N®, AIA KOTOPbIX NepHOy NpocrpancTBeHHOH 
Moly Wain | Y;/Z;| m0 (pouty 0==const MeHbile JJIMHbI BOJHbI B JaHHOM BOJHO- 
Bone (fi, 744), 4MelorT Oonpmne BL nw pag (14) AA MpHOMKeHHEIX pacie- 
TOB TOJs MOwKHO OOopBath Ha N®, DubTpaluA BbICOKUX THIOB BOJH B 
BOMHOBOJMbIX KaHasiax OOecMeuMBaeT ObIcTpyio CxOMMMOcTb psgoR (14°). 

IIpu p-—>0 u Roo jucKperuple (\BeTBelt i=1,2,... omepatopa L_ He- 
NpepbIBHO NepexoyaT B cooTBeTcTByioulHe x!) onepatopa L,. JIMilb Ha Of- 
HOH u3 BeTBei i = 0, cBA3aHHOM Cc OCOOeHHOCTLIO B TOUKe r= 0, xn c6.nu- 


AOTC, TMpeBpalllanch B Mpefese B CMMOWHOK cneKTp, a cooTBeTCTBYyIOINaAd 
ew cyMmMa (14’)—pb unterpan no dy, KOTOPbIM ONHChIBAeT BOJIHHT, TMPpOHH3bI- 
Baloulwe WenTpaJIbHylO YaCTh Cpe. Ecan TIOCNE THA A oOnalaer NOTepAMH, 
TO TAKHMH BOJIHAMH MO?KHO lipeneOpeub. 

Matemarnyeckuh uncrutyr um. B. A. Crexuosa Ilocrynuao 

Akajlemun nayx CCCP 51 1964 
LMTHPOBAHHAS JIATEPATYPA 

MTT. E. Kpacnymkun, Jloxropexas zucceptauna, Wan. MIY, 1945; Metoy HopMasb- 
WbIX BOI B TIpMMeneHHH kK mpo6ieme Janbunx cpnseli, Man. MY, 1947; TAH, 56, No7, 
687 (1947); KTP, 18, B. 4, 431 (1948). _* G.N.Watson, Proc. Roy. Soc., 95a, 83 (1918); 
95, 546 (1919). °M. B. Keanu, DAH, 77,11 (1951). 4 M.A. Hatimapk, Jlunetupie 
Audpepenunatbupie onepatopp, M., 1954; Tp. Mock. mMatem. o6uy., 2, 3 (1953). & B. A. 
Mapuenko, Marem. cOopn., 52, B. 2, 739 (4960). 
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Joxraagn Akagemuu nayr CCCP 
1961. Tom 138, Ni 4 


MATEMATHYECKAA PH3HKA 
a aaleialal alcatel al stale hatatbaah 


A. B. WAPHKAJI3E 


ABYOKEHHE CPEJbl C KOHEYHOH MPOBOJUMOCTbIO 
MPH HAJIM4HH MJIOCKOrO MAPHHTHOFO NOJIA 


(ITpedcmasaeno akademuxom H. H. Bozoawbosvim 4 II 1961) 


_ IlpH w3yseHHu TeveHuA 9eKTpoMpoBO_HOli cpenbI MeCXILY TBePJbIMH rpa- 
HMUAMH MIpeAnosaraoch, YTO BCe NapaMeTpbl, XapakTepusyioulMe TeYeHHe cpe- 
[bl, HEMSMCHHbI B HalpaBslenun MoToKa (1, 2). Kak Opwio NOKa3ano B (?, *), Mox- 
© HAHTH Takue MIOCKHe MarHHnTuble nod Buda H = [a(y) — bx] i + (by-+-bo)j, 
MPH KOTOPbIX BOSMOXKHO ABYKEHHE CpeMbl CO CKOPOCTHIO Vy= u(y), Uy= V2—= 
=(. [pu sTom O6b10 nomwyyeHO HOBOe ToUHOe pelieHHe . ypaBHennii 
MarHuTHOH TuipoqunamuKu: JIMHOM — Ha OCHOBe (opMaJbDHBIX TpeOoBanuit 
K CTpykType BexTopos v, H, vy p’, a Pernpepom — 1a ycranoBnBmeroes Te- 
HeHHA BASKOM HeCKHMaeMOH NpOBOAALei Cpenb. 

B nacrosmei pa6ore orpicKuBaioTca TaKHe MarHHuTHBIe rows, IIpH KOTO- 
pIX BOSMOXKHBI: 1) HeycTaHOBUBLIHECsH TeYeHHA COKHMAeMOI MpPOBOAMEll Cpeybl; 
) yCTaHOBHBIIeeca TEYeCHHe CKHMACMOH MpPOBOAAMeli cpeqb; 3) HeycTaHOBUB- 
UiMecs TEYCHHA BASKOM HECKHMAEMO! NpOBOAeli cpetb; 4) HeycranoBUBIeecsA 
TevYeHHe BASKOH CKMMAeMO! MpOBOAel cpesHl. 

_ B TpeTbem culyuae Mp YCTaHOBUBIIeMcaA TeveHHH MomyualoTes pe3yJIbTaTbl 
Perupepa. Ananoruuno padoram (°, *), nomyuenupte pelleHusa OyyT HOBbIMH 
POUHBIMH PeleCHHAMH MarHHTHOH THypowuHaMuKky. 

YpaBHeHuA MarHUTHOH ru_pomuHaMHKU, Kora TeyeHHe Cpebl C MVIOTHO- 
Tb p= p(x, y,t) mponcxoquT Bomb ocu Ox co CKOPOCTbIO Jy = u(y, ft), 
¥,=v0.=O0 HU pM HaNMYHH NoKa HeoMmpepeneHHOrO MOcKOrO MarHuTHoro 
Hons c KomnoHentamn /7x(x,y,t), Hy(x,y,¢), OynyT uMeTb BHI: 


oh, oh, 0 
ax @ oy ‘ ( ) 
dp dp 
cece oe (2) 
Oh, dh,. du. 
af TU ay = hg, TA AASS (3) 
oh oh 
Feat ay = MAAs; (4) 
~ Caan Op’ Oh, ica Oru 
Picaile. eu! (A. wi Mayle ay "hb ane (5) 
BP wie ay) 
Oy (hn. ae eye (6) 
rye p'=p-+ h?/2 — nonyoe jaBsenue cpemn; = c*/4a6 — MarHuTHasn 


BASKOCTb; h = H/V 4x. 
Bpoysa BeKTop-noTenuMad A uv moycraBlaad B (1) — (6) s3HaveHua Ay = 
OA/dy, h, = —OA/Ox, nocae npoctTex npeoc6pasopaunii TlOJLYUHM 


op + ou oe 


ot mathe (7) 
JAH, rt. 138, Ne 4 817 


aA 0A ; : ; 3 

OL +- u ox ees NAA = E (o)5 (8 
6) Ou at D (AA, A) Pu } 
dy (p ai) =—Dag  * Taye 4 


roe E(t) mponopuvouasbHa 2-KOMMOHeEHTe BeKTOpa 9JIEKTPHYeCKOrO MOJIA 
B OOWeM CJly4ae OTIMUHA OT HYJIA, B TMocsemyiouleM ee OyeM CUNTATbh 3a- 
jmannon; D(AA, A)/D (x, y) — axoOman. 
1. Ecom cpeqa HeBASKaA, TO Y=—O0 xn uB (7) Cpasy nNomyyaem, 
UTO TIVIOTHOCTb — IpOH3BObHan byHKiua p= F(z), me z= x — 
t 


t 
= (y,t)dv. Tlomarax, aro p=az= at {x — ju (y, t) dt), a ==, CONSTs me 


0 0 
(9) nocne yudepenunpoBaHHsA 10 X MH y4HTHIBant, uTo Ou/dx = 0, " 
HM€Tb 


du @ D(AA, A) 
* oy dt Ox Dies yy (10) 


HW Tak KaK JjleBan uacTb (10) He 3aBMCHT OT xX, TO 


; 

| 

@ D(AA,A)_ | 

08 Dig a | 

a u3 (8 | 
°) a | 

Ox dA/ox Mr 


na ompezenenus A nowyyeHbl Ba ypaBHeHHA, KOTOPbIM YOBJeTBOPA- | 
eT 3HaAYVeHHE 
A=—xo(y,t) +7 y, 4), (11) 


rae ~ uf ompezenstoTcaA H3 COBMECTHOH CHCTeMbI JByX ypaBHeHHi. 

Jipyrux pewennit A HaBepHo He cyllecTByeT, TaK Kak TOJIbKO (11) 
uGecnieuHBaeT He3aBHCHMOCTb KOIPPHUHeHTOB BbIpakeHuit (10) or x mpn. 
uoycTaHoBKe 3HayeHHnA AA ue (8). 

Tlonctapasaa (11) B (10), nomyaHM ypaBHeHHA Ad onpefestenusa u, @, f: 


OF: OOD) a ean. 

May at — a ay — © ays? ae 
ap a ea 
ot soa oliee ae (13) 
a a 
ae Fa = Ho + EW). (14) 


Peuiaa rpaHu4uHylo 3amady JIA YypaBHeHHA TeIJIONpOBOAHOCTH, MO?KeM 
u3 (13) Halita g, a 3atTem u uf. hh onpefensnetca u3 


OA 


a? OG a ae. Tae an 
fia > aes aaa y= 5 = Py; ?), 


2. Jima ycTAaHOBHBWerocd TEYEHHA CKHUMAEMOH Cpe N0- 
Jyuarored Culelyioulve ypaBHeHHa: 


OA 
us = NAA+ E, 
D (AA, A) 0 
D (x, y) : 
Orciojla 
A= x (y) + f(y), 
818 


Pet pant » ‘ 4 
4 Bh 
enna ®, fiu novlyuaem B Bue 
o =ay +b, 
f=sy+ my +n, 
she + E 
~ ay+b’ 


e a, b,c, m, Nn — MOcTOAHHBIe. 

3. B cnyyae HecTaNnHOHApHOrO TeYeHHA BASZKO MpOBoO- 
[ALE HM KXUAKOCTH Upn p=const, BBoma h=H/V4zp, us (7)—(9) no- 
lyuaem 


poi a A= MAA + E (8); . (15) 
Gu D(A, A) Ou 
oyot = =D(x,y) 7 V oy (16) 


-Yunttipas, uTo Ou/Ox = 0, us (15) u (16) vmMeem 


af eee gia TEU ap 


dA jax 
‘ CBIR A. Als. 0 
Ceeceitcvie st) ‘ 


Orciogza Ana A u@ nowy4aem BbIpaxenus 


A=—xp(y) +i y,?), 
Oey 0, 


/ HW U YMOBJIETBCPAIOT ypaBHeHHAM 


0? 0 

Ete ee ie (2); (17) 
0? 0 ts) 
va a = (ay 4 by? a 5 a5 — B (f). (18) 


»4. [inn Baskoh cKuMaemMoH TpoBOAAMmeH cpegn us (7) —(9) 
MeeM 


A = — xo (Y, y+, t); 


op Op _ 0 
OP roy 5 
af af 
on aya UF Tet), 
o/du n duy 4 (es ay a9) 
dy betes ay) =a \aytay * ap 


_ Pa3BuBasd aHasOrvuHble MeTOAbI, IpHMeHABLIMeCA B paGoTax (°, °), pewieHHe 
TAILMOHAPHBIX 3a[a4 MO?KHO TIPMBECTH K HHTerpaJIbHbIM ypaBHeHHsM, pelliae- 
M TOCJIeOBATeIbHbIMH TpHOJIMKeHHAMH. B HEKOTOPbIX CJly¥aAX C MOMOLIbIO 
I€pal\HOHHOrO HCUHCICHHA MOXKHO NOJYYNTb peleHuA B Oovlee KOMNaKTHOM 


_ T6nucckHH rocyfapcTBeHHbIt yHHBepcuTer Tlocrynuao 
g um. HM. B. Cranuna 3 II 1961 


WMTHPOBAHHAA JIUTEPATYPA 


- Hartmann, I Kgl. Danske Vidensk. Selskab. Math.-fys. Medd., 15, Ne 6 (1937). 
ehnert, Ark. f. fys.,. 5; No 1—2 (1952). * CG. Lin; Arch. Ration. Mech. and 
lal., 1, No 5 (1958). 4C. A. Peru pep, [[puxs. marem. u mex., 24, B. 2, 383 (1960). 
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Jloxxagn Akxayemuu nayx CCCP 
1961. Tom 138, Ns-A 


PH3SHK 


9. HW. AMHPOBHY wu B. M. ®PHAKWH 


3AKOH B3AHMO3AMECTHMOCTH H KBA3SHCTALMOHAPHOCTb 
IJIEKTPOHHbIX MPOLWECCOB B ®OTOIJIE KTPETAX 


(ITpedcmasaeno axademuxom A. B. Illy6xuKkoeoim 9 II 1961) 


1. 3aKoH B3aHMMO3aMeCTHMOCTH (3. B.) JIA ChOTOIIeEKTpeTOB MOxeT ObI 
ccopMyIMpoBaH Kak yTBep2KJleHHe O TOM, 4TO CObeMHBIN 3ap Aq, OOpas yioulnii 
(Ip MOApH3aMn) WIM CTeKalouiHi (pH AenouAapH3alHH) BCeACTBHe OCBeL 
HUA KpHCTasIa B IIEKTPHYeCKOM MOJIe, 3ABUCHT TOMbKO OT 9KCMOSHUMH Z = | 
a He OT HHTeHCMBHOCTH cBeTa J HM BpeMeHH ocBellleHHA ¢ B OTIeJIbHOCTH: 


Q=\p(% #) dx = Q (2). ( 


Zech MHTerpam pacmpocrpaHed Ha MpHMoBepxHocTHbIii coli, B KOTOPO 
fIOTHOCTh OOFemMHOrO 3apsaqa p = 0. Ucceqopaunio 3. B. B 9JIeKTpodoTorpadu 
nocBaAlleH px padot (1°), olHaKO TeopeTH4eCKH BoMpoc 06 yCJIOBHAX BBINO. 
HeHHA 3. B. B CPOTOSMeKTpeTaX OCTAeTCA HepeleHHLIM. 

Heo6xoquMble yCJIOBHA ObLIH MOyYeHbI B BHe CueyIOulHX HepaBeHc 


(FE ay: 


fa) OP ON an 
n<|P—N|; 7 <| a | (O<x<)). ( 


YuotTpeOsiotca cuelyioulMe OOo3HaueHua: n, N, P, Mi, M2 — coorse 
CTBCHHO, KOHICHTPallHA BICEKTPOHOB HpOBOJMMOCTH, SIEKTPOHOB Ha YPOBHA 
IIpHJIMMaHHA, JbIPOK Ha YPpOBHAX AKTHBaTOpa, WeHTPOB AKTHBATOpA, ILeHTp¢ 
nipHainnanud (cm. pwc. 1); / — Tommluna KpucTaima B HanpaBeHHH X, B KOT 
POM IIpHJOxKeHO MOJIe H MpOWSBOANTCA OCBelleHHe; % — JHIIEKTpHyecKaA Mp 
HMMaeMOCTb; &; — IHePruA CBA3M SJIEKTPOHA Ha JIOKAJIbHOM ypoBHe {-ro THI 

HeoOxofumble HW OCTATOUHbIe YCOBUA Obi OMpeWeseHb! TOMbKO WIA CIP 
yaad OOJIbIIMX BPeMeH SKCMO3HUMH, CaOoro BO3ZOYAXTCHHA JOHOPOB HM Cw1a60! 
BanOJIHeHHA akienTopoB (1°). Oxa3asocb, YTO OHH BbIParKaloTCH HEpaBeHCTBC 


(U(X, t) <A (Aaa) ete eae 1), ( 


Coornomenua (2) uw (3) mpeqcTaBaaoT co6oi pa3zin4Hbe (popMBI ycul0Br 
KBa3MCTalMOHapHOCTH KOHILCHTpalHH MOABHKHBIX HOCHTeNel 3apaqa (™ 
B HacToAUeH CTaTbe MpOBOAUTCA OOMee paccCMOTpeHHe BoMpoca O HeEOOXOAHMb 
M JLOCTATOUHDIX YCJIOBHAX BHINOHEHUA 3. B. B (POTOIIEKTpeTaX H O CBA3H 3. | 
C KBa3HCTAlMOHapHOCTbIO KHMHETHKH 3JICKTPOHHBIX MpOwWeccos. 

2. PaccMOTpHM KpHCTa, AIA KOTOpOrO 9HepreTHyecKHH CeKTp MH Cxen 
QJ@KTPOHHBIX MepexoqoB w300paxenbr Ha puc. 1. Kuneruka 9JIeKTPOHHb 
MpOWeCCOB Np OCBeILeHHH KpHCTaa BO BHeWIHeM Ove £1 onucbIBaeTCA CJ 
Tyroukeh CHCTeMOH ypaBHeHHH: 


Op Oj ON 
pt s=0; 5 = —keN +Bn(M: —N); 
OE An OP 


0 : 1 
gun + qD 5 = j; eee a ope 


UNG) hg Ry (1,1); ky = Ra (T, 1), 
820 


pe 
 CootsercrByioline rpaHH4uNble yCJIOBHA HMeIOT BHI, 
Serer Uy (057) ae ea ee (Ey SOs. EU, 0) = Ey /im. (5) 


— Cyryyato o6pa30BaHHA (oTOINeKTpeTa (MOMAPH3aWHH) COOTBETCTBYIOT Hy- 
IeBbI€ HauaJIbHble YCJIOBHA 


n(x, 0) = N(x, 0) = P(x, 0) =j(x, 0) =p (x, 0) = E(x, 0)—E,/x=0. (6) 


Ilpu yenonipH3aluu HavaJIbHbIMH YCJIOBHAMH CJlyXKHT CTalMOHapHoe pe- 
wWeHve 3afauH O pacipeyeseHHH KOHIeHTpalHi, 3apAywa HU NOMA B (oTo- 
gmeKtpete (7°). 

Tlepeiiem or tlepeMeHHBIX x, ¢ K NepeMeHHBIM x, 2(z = /t). Bes orpannue- 
HUA OOULHOCTH MO?KHO IpeACTaBHTb (PyHKWHH N UM j, a TakKXKe BePpOATHOCTH 
mepexojjop ky, H ky B CueMylouleM Bue: 

wine eo Sie, Ry = sil} ky = sel. (7) 


ecb Ng U jg—HOBbIe HeN3BeCTHbIe (PyHKIMH xX, Z, a, BOS3MOXKHO, H Mapa- 
eTpa J; KoadPHUMeHTHI S; H Sy B OOUIEM CJlyyae MOryT 3aBNCeTb OT Temme- 
paTypbl H OT HHTCHCHBHOCTH cBeTAa. 

_ [locne BBeyqeHusd HOBbIX TlepeMeHHBIX cHcTeMa 
papHenuh (4) npHuuMaetT Buy . 


- dp Oj, i ON _ oF) ° 
Big Yay 9: Fy = — S2N + Brg (Me N); 
SOE 4 oP 

= Ps apis 51 (Ma P)—an,P; (8)- 
Ong : 

peng gD = jg p= P—N —Ing 


Ecau: 1) qa BceX THNOB JIOKaJIbHBIX ypoBHel 

CKOPOCTH TEPMHYeECKOH TeHepallHH CBOGOHBIX HO- Puc. 4 

CutTesel 3apaja MpeHeOpexHMO MaJIbI 10 cpaBHe- 

HHIO CO CKOpOCTAMH OlTHYeCKOH TreHepamuu (Ss; = const, s,—const) nu ¥) B 
OcleqHeM ypaBHeHMH CHCTeMbI (8) MO%KHO Tpenedpeyb ueHom Ing, TO cHC- 
TeMa ypaBHeHui (8), a Tak2%ke TpaHH4Hble H Hava/bHbIe yCNOBUA He Cosep- 
at J. CneqopatenbHo, pH 3THX HW TOJbKO TIpH 3THX YCAOBUAX BBINOJ- 
HAeCTCA 3. B.: 


Q=\pdx~q\ [P(x,2)—N (x, z)]dx = Q(2). (9) 


3. Sameyas, YTO BeEPpOATHOCTH TepMHYeCKOrO BbIOpOCa 3/eKTPOHOB Ryerss 
y prepm 11 
H Ry°PM CBASAHbI C BEPOATHOCTAMM 3axBata % Hu B cdbopmyvamn (1%) 


2umkT \*/2 “la 
Bret a2 (=) e-tkT , prepm — 8.9 (a) emu kT (10) 
NpHXOAMM K HepaBeHCTBaM 
2nmkT \*/2 ei 2nmkT \*/2 B 
2 (=) ot [>2 (=) A gl  , (11) 


| 


Np BbIMOJHEHHH KOTOPBIX OCYUIeECTBIAeTCH MepBoe H3 NOJYYeHHbIX BbILUe 
YCJIOBHH 3. B. 

4. W13 cuctempr (4), (5) u (6) cneqyer, uTo Mpu MawbIx ¢t TOK j H KOHIeH- 
Tpaunn N, P wn ABAAIOTCA BeEMMYHHAMH TepBoro NopsAKa MaJIOCTH, a Pp H 
E=—E—E,/x—sennunnamMu sBToporo Nopsyka MasocTu. B sHHeHHOM 
IpHOMKeHHH CucTeMa (4) pacrafaeTcH Ha JBe, NpHyeM TPH MoCcJe,HHX 
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ypaBHeHHsl TIpHHHMaloT BU 


oe + ka BMen = 0, rt mP = kM, fac ae = 0 (1 
HU MOryT ObITb peliieHbl He3ABHCHMO OT OCTaJbHbIX. IIpu t¢<<1/h,, 
PE Ravine. 
New —aMiBMe 4 MMiBM, [1 — ete Ma+he)t] 
eas: (BMz ++ he)(BMa + ko — hx) | pat 
hy (ko = Fa) Mi 4 kyMiBM2 [1 — e-(@Ms+ha)ty, 


eee " (BMa-+ &)(BMs + he —Aa) 


Ecnmu t< BM; Sires To n= PSN, u nosromy npeHeOpexeHue , weno 
et B oe erat cuctembl (8) HeqonycTumo. 
4 BM ae we <<; 
US Tew 1 ky oe ky (1 
NOT (Ma oka)? SBME LS 


Ecnu ki <BMy, koa<BM2, To npn t~ 10/8BM, BosnHukaer KBasucTallud 
HapHblit pexum n<N. OTo HepaBeHCTBO CoxpaHsetca pn Beex ¢ > 10/BM4 
ecJIH XapakTepHcTHyeckoe BpemMa t= 1/8M, ropa3qo MeHbIWe He TOJIbK! 
1/k, u 1/ko, HO MW BPCMCHH MAKCBENNOBOH pewakcalHn Ty = %/40gUNxs, rh 
Nun ~ kM, /BMs. CneqopatesbHo, CCIM BbINMOJIHeHbI HepaBeHCTBa 


BM M Mz)? 
pee b, 1h, 1 oe (1 


TO pH ¢ S>T MOXHO MpeHeOpeyub 1 HU cCUHTaTb p=g(P—WN) Bcwsy, Kp 
M€ KBa3HHelTpaJIbHOH OOacTH B rwyOHHe Kpuctanna, rye PN. Tak xa 
B 9TOM OONacTH pO, TO OHA He JaeT 3aMeTHOTO BKJaqa B OObeMHbI 
3apan. 

Bpldepem Tellepb cocTosHue KpuHcTadaa mpH tf = t= 101 B KauecTBe H 
YaJIbHbIX YCJIOBHH CHCTeMbI KHHe€THYeCKHX ypaBHeHuu (8). Ilpn ¢ >¢ unte 
cuBHOcTb J BXOMHT B STY CHCTeEMY YpaBHeHHH TOMbKO Yepe3s SKCMO3HILUIO 

Tlockonmbky rpaHWuHble ycmoBHua (5) TakxKe He 3aBucaT oT J, OTKJOH 
HHA OT 38. B. MOryT ObITb OOYCJOBJIEHbI TObKO HatawbHbIMH yCJIOBHAMH 


T. e. sHaueHnamu N, P, ng, p, jg uw AE uph t=¢, ecu 9TH sHayeHHA 3a 
BUCAT ABHO OT /. OjHako, cormacHo (13), BenHUHHDI 


N(x, = Miz, P (x, Ome Mae, g(x, eae felt, De, 


AE (x,t)~0, p(x, t) 0, (1 


He 3aBucaT ot J pH WaHHOM 3HaueHHU z = /t. 

OOpasopanne OGbeMHOrO 3apaga UM TOABJeHHe KOOPAMHATHOM 3aBHCHMO: 
CTH pelleHHsA OOycJOBseHbI B coTosekTpeTe atpeKTaMH BOH3H nonepaal 
caer eexr== Wy S=) XapakTepHcTHyeckuM BpeMeHeM JA 9THX 9ppeKTOE 
ABNACTCA BPeCMA MaKCBeJJIOBOH pawdakcalwH Ty = %/ATGUNn, re fas = 
= kiM,/BM,. pu ty/tS+1 uckaxkenua HayanbHbix ycnoBulit TIpHOBepx 
HOCTHBIMH 9ddekTamu Mavibt*. Tlostomy MoxHO MIpeHeOpedb BKMAaLOM 9TH) 


axpPeKTOB B pelleHHe M CYHTaTb, YTO B MOMeHT BpeMeHH # COXpaHsIOTCS Ha 
WaJIbHble yCnopuA (16), He 3apucaujHe sBHO oT J. Ho B TaKoM cayyae Mpl 


peex t >? 3apncumocrp or / OyeT BXOJUTb B PelIeHHe TOJbKO Yepe3 2KC 
nosuuuio z= /t, T. e. SOyeT BbIMOHEH 3. B. 


* OueHKa MaxkopaHTHBIX BbIpaxkennli p = gP(t) un Q=qP(t)pEt/x upu t= ¢ moKa 
3biBaeT, uTo p < 107! Kynjem’, Q< 1074 xya/cm?. 
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Takum o6pa30m JoKa3aHo, 4TO HeOOXOAUMBIe H JOCTATOUHbIe YCJIOBUA 
TOJHEHUA 3. B. IPH NOMApHsallHH CoTOSMeKTpeTa BbIpaxKaloTcA HepaBeH- 
pam (11) u (15), CBASbIBAION[HMH HHTeCHCHBHOCTb CBeTa C MHKPOlapaMeT- 
paMM KpUCTaJa. 
Auajormuno 2oKa3biBaeTcs, YTO Te Ke YCJOBMA BBINOJIHEHHA 3. B. Ciipa- 
BCWIMBLI fin Mpolecca Jenonapusalun cpoToaeKTpeTa MpH OCBeILeHHH. 
_ 6. Tockoubky MpM BbINOTHEHHH UM TOMbKO NPH BbINOMHEHHH HepaBeHCTB 
(15) B KpucTase cosaeTcA KBa3MCTAILMOHapHad KOHUWEHTPallAd NOABUPKHDIX 
HocuTeseli Sapa, APYrHM paBHOWeHHbIM MaTeMaTHYCCKHM  BbIparkeHieM 
eOOXOMMMBIX H JOCTaTOUHbIX YCNOBHI 3. B. B COTOSEKTpeTaX ABMAIOTCS 
epapenctsa (11) H ycOBHA KBa3HCTallMOHapHOCTH B cpopme 


n(x NEN (x, 1), WED ENED (0 <x<h i> Gy) (17 


6. V3 IIpHBeseHHOTO BbIMe paccMOTpeHHaA CuJeAyer, YTO IIPH BbINOJIHCHHH 
Se. B. HeEOOXOJUMO JlOJIKHA HMeTb MeCTO cuJleqyroula A 3aBMCHMOCTb TJIOTHOCTH 
OKA OT HHT€EHCHBHOCTH CBeTa ; 


j (*, t) = jg (x, 2) 1. . (18) 


Tlostomy npopepka coorHomenua (18) MoxeT CJly2xKHTb MeTOXOM HHMKAInH 
WTKJIOHCHHM OT 3. B.; €CJIH 9KCHepHMeHTaJIbHO ,OpefeAeMoe OTHOMEHHE 


@usvueckuii nuuctutyt uM. I]. H. JleGenesa Tlocrynuso 
Axayemun nayK CCCP s 25 I 1961 


VWuctutyt Kpucralorpapun 
Axajemuu HaykK CCCP 
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Jloxnagn Akagemunu nayk CCCP 
1961. Tom 138, Ne 4- 


B. A. MOJIUAHOB, B. Tr. TEJIBKOBCKHH u B. M. UAYEPOB 


YrJIOBOE PACIIPEAEJIEHHE PACIIbIJIEHHbIX Y4ACTHIL 
MNPH OBJIYYEHHH MOHOKPHCTAJWJIA HOHHbIM TY4UKOM 


(ITpedcmasaeno axademuxom JI. A. Apyumosuuem 4 ITI 1961) 


IIpu kaTOHOM pacriblIeHHH MOHOKPHCTAaJJIOB HMeeT MeCTO MpeHMYleCTBeEH 
HbIH BbIXOJ, ATOMOB BJlOJIb HEKOTOPBIX KpHCTaJJorpadpuyeckux Oceii MHIIeHH, 
H paciblIeHHOe BeMeCTBO OOpasyeT Ha KOJWJIeEKTOpe XapakTepHbIli y3op («nATHA) 
Benepa»), BH, KOTOpOro 3aBHCHT KaK OT THA H OPHeCHTHPOBKH KPHCTaa, Taki 

HM OT 9HEPrHH HOHOB. STO ABIeHHeE OBINO 

- uiccie}OBaHO Bexepom (1, ”) HBcJlIex 3a HUM 
IpyruMu aptTopamu (2°). YraoBoe pad 
npeweseHve pacnbWIeHHOrO BelleCTBa USy~ 

/ YaJlOCb JIMIb B padote (°). ABTOpbI padoTHT 
(>) Ha OCHOBaHHH KOCBeHHbIX H3MepeHHit 
ClelaH BbIBOJ O TOM, 4TO 9TO pacnpexe- 
JleHHe B ipeseiax KaxkKloro naTHa Benepa 
2 fie NOAYHHAeTCA 3aKOHY KocHHyca. Mexyy 
466 Tem, B padote (°) moKa3aHo, 4TO Apyraa 
BeIHYHHAa, XapakTepHsyroulad pacipie- 

HHe,— KOSPPHUHeHT paclblIeHHA MOHO- 
KpHcTaJlJI0B — OOHAapyXKHBaeT 3HAYHTeIb- 

HO Ooslee CHIbHYIO Yraopyio 34BUCcHMocTb. BesecTaue sToro mpescTaBAATo 
MHTepec MIpOH3BecTH Ip AMoe y3MepeHHe Ip OCTpaHCTBeEHHOrO pacnpeeseHuA 
YaCTHIL, MOKHJaIouluxX MHINeHb mpH oO y4eHHH e€€ MOHHbIM NY4YKOM. OcHOBHBIe 


pe3VJIbTAaTEI paOOTh IpHBOAATCH | 


Puce. l 


HDKe. . | 

OnbiTbI pOH3BOAMWIMCb Ha | , 
ycCTaHOBKe, OnHCaHHON B(’). Mox- 
Hb =mysoK J (cm. puc. 1) npo- 
XOJMI Yepes Auapparmyf~2 wu ma- 
asl Ha KpucTaia 3d. KomieKTOopom 
CIyKUIAa MOWIO%KKA OT peHTre- 
HOBCKOH IWICHKH, 3aKpelvieHHaa 
Ha MeQHOW WwiacTHHKe — TVIOCKol 
(4a) um u30rHyTon (46). Paccto- 
auue R OT KpHcTamia BO KoWeK- 
TOpa B pa3HBIX OMbITaX ObIWIO pa3- 
JIM4HO, OMHAKO OHO BCera Ha T0- 
PAZOK TipeBbliiaso pasmep d o6- 
JIy4aeMOh MOBepXHOCTH KpHcTas- 
Ja. OcTaJibHble yCOBHA IKCHepH- Pye 
MeHTa ObWIH Te Ke, UTO H B pa- 

Oorax.<°, *): 

Ha puce. 2 npuBefena THNM4HAaA KapTHHAa OCaKa Ha KOJWIeKTOpe, MoyueH- 
Has pH oOyyenuu rpanu (100) MonoKpuctTamia Meu My4KoM aprona 9HEprHH 
27 x9B. Uerbipe CHMMeTPHYHBIX MATHA COOTBETCTBYIOT KPHCTAIMOrpapHyecKHM 
ocam [110], narHo B cepegune [100]. Crpenkamu yxka3aHbl HanpaBseHua, 
BIOJIb KOTOPbIX MPOH3BOANOCh (pOTOMeTpHpOBaHHe ocaKa. 
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- Pe3ysbTaTbI (POTOMeTpHpPOBaHHA TIpHBeeubI Ha pc. 3 u 4, IJo ocu x OTMOKeH 
To BbIeTa YacTHU, MO OcH y — novepHeHHe S (°), MponOpuHOHabHO TOW- 
we CIOA OcayKa. Pa3IM4HbIe KPHBbIe COOTBETCTBYIOT Pa3HbIM 3HaYeCHHAM 
du yrsia MayeHua @ HOHHOrO my4Ka Ha KpHcTa. Kak BHHO H3 IIpHBeeHHbIX 
MuKpocpororpav, 3HAUMTeIbHaA YaCTb ATOMOB, MOKHarOULHX MHLIeHb, 3aKJIt0- 
qeHa B Y3KHX KOHYCaX, OCH KOTOPbIX COBMAaJaloT C OCHOBHBIMH KpHCTaJorpa- 
puyecKUMH OCAMH MuUeHH. YIIOBad MOJTYWIMpHHa COOTBeTCTBYIOINMX pac- 


a 


e 


Puc. 3 Pue. 4 


ee MM — OD MMO = 26°: 2 —— d = '5 MM, R = 55 MM, @ = 52°38 —d = 
=4 mm, R = 40 mM, 4 = 20°; 4 — yruopan 3aBHCHMOcT Koadpuunenra pacnbiienua K rpanu 
(100) MOHOKPHCTaJIIa MeqM (43 padotst (8)) 


ee Mk — 90> MM, © — 545 2— d= 4m, R — 40 wm, a = 20° 3— ad = 
=O MM, R = 95 MM, & — 3d" 


fpeweieHuu nopaika 20°. K comamenuio, Coulee TOUHO ONPeesHTb ITY BeIHIH- 
HY HeJIb3A H3-3a ACHMMeTPHM CoHa, OKpyrKalollero NATHA. 
_ CyefyeT OTMeTHTb, UTO KMHTeEHCHBHOCTb» IATeH Benepa, COOTBeTCTBYIOWINX 
IKBUBAJICHTHBIM KPHCTaMOrpapHyecKHM OCAM MHUICHH, CYILeCTBEHHO 34BHCHT 
OT YrJIOB, COCTABJIA€MbIX 9THMH OCAMH C IVIOCKOCTbIO Cpe3a KpucTaia. B Tom 
oryuae, Kora MWIOCKOCTb Cpe3a KpHCTaIa He ABJIACTCA CFO OCHOBHOH KPHCTaJ- 
morpaduyecKoH MIOCKOCTbIO, Ooslee «HHTCHCHBHbIC» MATHA MOABJIAIOTCA B Ha- 
[paBJIeHHAX, COCTABJIAION[HX MeHbIUIHe YIJIbi C HOPMAJIbIO K IJIOCKOCTH cpe3a. 
AsTopbl BbipaxkaioT OarofapHoctp V1. A. Wlax-MeauKoBoi 3a Nomoulb B 
IpOBeJleHHH 3KCHepHMeHTA. 


2 
f HayuHo-vccneqoBaTesibCKHH HHCTHTYT Iocrynuvio 
AepHOH cbu3HKH 28 II 1961 


Mockosekoro rocyapcTBeHHOrO yHHBepcutTeta 
uM. M. B. Jlomonocosa 
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Jloxnagn Akagemuu nayk CCCP 
1961. Tom 138, Ne% 


TEXHHYECKAA ®H3SHK 


JI. HW. KOPAH u P. H. SHTHH 


HCCJIEHOBAHHE KOHUEHTPAWHH YIJIEPOXA B AJIb®A-®A3E 
NPH NPOMEXKYTOUHOM MPEBPALJEHHHW AYCTEHHTA 


(I1pedcmaeaeno axademuxom I. B. Kypdiomoseim 30 XI 1960) 


SKCHEPHMEHTAIbHbIe HCCIEMOBAHHA, BbIMOJHeEHHbIe B mocweqHue Topp (14 
NOKa3aJIH, UTO IipeBpallleHve aycTeHuTa B CpesHeH OONACTH COCTONT M3 Mpore 
COB AudpySHOHHOrO NepepacnpeseseHuA yruieposa B AayYCTeHUTe W MapTeHCHTHOr 
Tlepexola Y — a. Bo3HHKHOBeHHe yUaCTKOB ayCTeHHTa C MOHMKEHHOM KOHILCHT 
palueH yruepola oOycJIOBIMBaeT BO3MOXKHOCTh MAPTeHCHTHOTO Mepexox 
y — @ lip Temlepatypax cpefHeh oOmacTu Bpiie TOUKH M,. Bpio noKasanc 
yTO TepepacripefeseHne yruiepowa B ayCTeHUTe ABJIACTCA HEOOXOAHMOH Npesnc 
CbIIKOH BOSHHKHOBCHHA MH pocTa KpucTas0B a-casbl (7). Kasaocb BepOATHBI 
uTO 4eM Bblile TeMMepaTypa MpeBpalleHuaA ayCTeHHTAa B CpefHel OONACTH, Tel 
Oovlee OHM KaeTCA CodepmKanHe yrulepofa B yuacTKax ayCTeHHTAa, IIpeBpaulaic 
ILMXCH 3aTeM B a-cba3y. C sTHM MpeNoMOKeHHeM CorsmacyeTcA TOT (pakT, UTO Yer 
BbILWe TeMMepaTypa TipeBpalleHHaA ayCTeHHTa B CpesHeH OOaCTH, TeM BbBILI 
HaOMOMaoulaAcad CTeMeHb MepepachipeseieHua yrieposa B aycTeHUTe pM OU 
HaKOBOH cTeneHu mpeBpamenua (3, 4). sce 

OnpeyeeHve KOHIEHTpalun yraeposa B a-tpase, BOSHHKAaIOWeH pH Mpome 
2KYTOYHOM TIpeBpalleHHH, WOKa3aslo, 4YTO y2xKe B MOMeCHT OOpa3s0BaHHA KOH 
IeCHTpalua yruiepoya B a-case HWKe, Wem cpesHee CofepxKanne yruepoma B cTAa 
Ju (*). TIpHMensaBuIniica MeTO, COCTOA B H3MepeHHM WIMpHHbI MATepdepeHHl 
u-(pasbl MOCIe OXNaKTeHHA OOpasiloB JO KOMHATHOM TemmepaTypHl. IIpespame 
Hue IIpH Temiepatypax BepXHeli YacTH CpefHeH OOaCTH MpoTeKaeT He JO KOHIL, 
M Ip OXMaxKeHHH OOpasia JO KOMHATHOM TemMMepaTypbl B CTpyKType BO3HH 
KaeT MApTeHCHT, HHTepdepeHIMOHHbIe JIMHHUM KOTOPOrO Hak JabIBalwOTCA Ha JF 
HUM G-(a3bl. B cBa3H C STHM MeTO HE NOSBOJIMJ BbIABHTb 3A4BHCHMOCTb KOHILEHT 
paluu yrulepoga B a-cpa3e OT TemMMepaTypbl MpeBpalleHHaA B CpefsHeH OOmacTH 
[lostomy ObIvIO MpoBeeHO peHTreHOBCKOe UCCJeoBaHve a-cpaspl Hemocpes 
CTBEHHO IIpH TemMepaTypax mpeBpamenua. Jia STO nen Obla HCHOb30BaH 
KaMepa, CielMaJIbHO CIIPOCKTHPOBaHHaA HW M3POTOBJeHHaA IIA BbICOKOTeMMepé 
TypHOH peHTreHocbemKu (°). 

Bosuukaionlad Tp MpOMexKyTOYHOM IipeBpawleHHH MapTeHCHTHaA a-(pas 
MOMKET Cpasy xe OTIYCKaTbCH, HM Cosep*Kanue yrvieposa B Hel OyeT NOHM*KATI 
ca. [lostomy avid uccnelopaHua Opa BplIOpaHa MawoyrsepowucTaa cTal 
(0,23% C), merupoBannan 2,1% Si, 3% Mn, 1,8% Ni, 1,8% Cr u 1,5% \ 
Kak H B paOoTe (*). CnemuaJIbHble OMbITbI MOKA3AIH, YTO MApTeHCHT STON CTad 
mp oTmycke go 400 — 450° He pacnamaetca (lIMpHHa HHTepdepeHIMOHHD! 
JIMHHM O-pasbl HE MEHAeTCA MO CpaBHeHHIO C 3aKasIeHHbIM CocToAHHeM). McKK 
YeHHE MPOMeCCOB OTIYCKAa MO3BOJIMJIO HENOCPeACTBEHHO OMpeeMHTb KOHILEHTP: 
WHIO yrviepoqa B a-cbase, OOpa3s0BaBUeHCaA MpH MpOMex*KYTOUHOM MpeBpalll 
HHH. KonentTpaiwua yriepoga B a-cbase OeHMBaaCb NO WIMpHHe HHTepdepel 
WMOHHOH wIMHuM (211). CremKa mpoBogqumach B XpOMOBOM H3JIy4eHHH. 

O6pa3ubl HarpeBaJIHCb B KaMepe IIPOXOAALIMM MO OOpasily TOKOM Jo Tel 
nepatypbl 1150°, Beizep2xkuBaiucb pu 3sTOM TemMnepatype 5 MHH., a 3aTeM (Tp 
BbIKJIIOYCHHOM TOKE) OXaKLaIHCb lo TeMnepaTypbl H30TepMbI. Temneparyf 
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fepes OOpasel TOKOM C ToHHOCTHIO =f 5°. Tlocue OKOHYAHHA IpeBpallenusa ayc- 
eHHTa (BpeMA YCTAHABJHBaOCb MO MarHHTOMeTpHueCKHM JlaHHBIM) Temme- 
aTypa OOpasiia NOBLIMAAach Wo 300° Hu MpoBowuach peHTreHocbemKa. Tak 
‘Kak Mp STOW Temnepatype yruepoy U3 a-casbl He BbIeIAeETCH HM HE MpoOucxo- 
IMT ONOMHUTEIbHOrO IIpeBpauleHHA AYCTeHHTA, 9TA TeMMepaTypa Obiwia yo6- 
“HOM Jit CPaBHEHHA WIHPHHbI IMAM O-cbasbl B OJMHAKOBbIX TeMMe€paTYPHbIX yc- 
JIOBHAX. 

Jina onpejeienuA KOHMeHTPalHH yrepogza B a-sase No wWHpHHe MHTepde- 
eHILHit (lOCTpoeHHA TrpakyHpoBO¥HOH KPMBOli) OblIM WCCeOBaHbI 3aKaseH- 
Ble OOPasiibl CTaseli C TAKUM 2Ke AePHpOBaHWeM MH CosepxKanveM yrviepola oT 
9,05 no 0,25%. Pentrenocbemka STHX CTanei MpoBosMach pH Temnepatype 


Ta6auua 4 
IWupuuva an- 
as Huu (211) 
O6pa6otKa as Cc, % 
hate) MM em) alias 

7 1150° > 300°, 30 mux. | 300 SOME OL Ona 
| ~  4450°-—> 250°, 30 mun. | 300 | 3,7 | 58,5 | 0,46 
‘ 44150° — 200°, 30 mux. | 300 Zia Gon Oat 0520 

5 14150° > 150°, 30 mun. | 300 Aen Ook Oma O Aus 

1150° > 10% NaOH 300 Asicdsy © || PAO) | OB! 


900°. Ilo HaiieHHOW 3aBMCMMOCTH IWHpHHbI JIMHHM OT KOHWCHTpalun yruieposa 
'B TBEPAOM pacTBope ONpeseMANOCh ColepKaHue yruepona B a- pase, o6pasoBas- 
UleiicA MpM pasIM4HbIX TemMepaTypax cpequHeli oO6acTH B HCCeLyeMOn cTasH. 
1 B ra6a. | noka3aHbl 3HaveHHA WUpHHbI WHHuu (211) 4 npuMepHas KOHeHT- 
paunaA yrueposa B a-dase nocie MpeBpalleHHA IPH pasHbIX TemmepaTypax 
cpenner oOmacTH HW mocue 3aKaJIKH. 
_ Cojepkanne yruiepoja B a-tpase, oOpasoBaBulelica B polecce mpomerkyTou- 
‘HOO mpeBpamleHus, paBHo mpHMepHo 0,1% npu 300°, 0, a mpH 250° nu 0,2% 
mpH 200 u 150° npw KoHWeHTpauuA yraepoya B cTamH 0,23%. Takum o6pa3om, 
a-ca3a, OOpasyroulaacsa Ipu MpomMerxkyTOUHOM at yas lard wie vou B MOMe€HT 0O- 
‘pasoBaHNA CoepxXKUT yruiepoa MeHbIe Cpe@Hero ero cojepKaHNA B cTaIH. 
KonleHTpauna yrviepoa B a-dase TeM HWKe, 4eM BbIINe TemnepaTypa mpe- 
BPailleHHA. OTH TaHHbIe COrsacyroTcA C MpeACTaBJICHHeM O TOM,4YTO YeM BBILIe TeM- 
TlepatTypa nmpeppaleHua aycTeHuTa B CpesHel OOsacTH, TeM Oomee HH3KY!O KOH- 
MeHTpalluio yruiepoa LOMKHbI MMeTb yUaCTKH AYCTEHHTA WIA MpOTeKaHHA B HUX 
‘MapTeHCHTHOrO y — a-lpeBpauleHua. 
WncTuTyT MeTaJJIOBemeHHA MH (U3HKH MeTAaJIVJIOB Tlocrynuso 
[lentTpaJibHOrO Hay4HO-HCCJIeMOBaTeJIbCKOTO 29 XI 1960 


HHCTHTYTa “epHOH MeTaJypruu 
um. H. II. Bapauna 


UMTMPOBAHHAA JIMTEPATYPA 
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XHMHA 


H. ®. BEJIBCKHM, uaex-Koppecnonjent AH CCCP H. HW. WIYAKHH 
wu P. A. KAPAXAHOB 


O PEAKUMSAX H30MEPH3AUHH HW AETHAPOrEHH3ALLHH 
TETPArAUAPO®YPAHOBOLO WHKJIA 


 Ojnow 43 npoOsem B OOAaACTH WerusporeHu3allMOHHOrO KaTaJM3a ABIAeTCA 
UcCJIeMOBaHHe BO3MOMKHOCTH JerHAPOrenv3aluu NATHYICHHbIX TeTepoOmukKOB— 
MHppoiMuna, THopana u TeTparus~podpypaHa — B COOTBeTCTBYIONHe HeHACHI- 
HeHHbIe TeTepOUHKJIBI. 

i. B paOorax 3eauuckoro u lOppesa (+, ?) OblIo MOKa3aHO, UTO HMp povM MH 
‘HM THoan cmocoOHbI eruApuMpoBaTecs Ha ee MW Wawiaquu B MapoBou case 
COOTBETCTBEHHO B NMppod HM THOeH. HeormKUaHHbIM GKa3asOCb MOBeeHHe TeTpa- 
Baapopypana. TlonbirKa OCyieCTBUTb JeruporeHusalHio ero B MapoBol chase 
‘Ha IlaTHHOBOM KaTaJIM3aTOpe OKa3alacb OespesybTaTHOH (°). TpyHo OpbiI0 
HaliTH OObACHeHHE TAKOMY pe3KO pa3JIMYHOMY OTHOLIeHHIO K peakUHN eruspo- 
TeHH3allMN NMppOMMAMHa UM THO*aHA, C OLHOM CTOPOHHI, H TeTparuzpopypana — 
‘¢ Apyrot. Ho camoro nocieqHero BpeMeHH He ObIIO SKCIIepHMeHTAJIbHBIX AHHDIX, 
‘KOTOpble MOrJIM Ob! LaTb OCHOBAaHHe Jd OODACHEHMA STOO MHTepecHoro (haKTa. | 
B 1958 r. 6blia oTKpbita peakuua us0Mep 3a HH TeTparuipopypanHoB B au- 
«paruueckue KapOOHHJIbHbIe CoeqHHeHHA (*). ITO OTKPLITHE HMEIO IpAMOe OTHO- 
mene K peakiuu AeruAporenu3aluu TeTparuspopypanosoro waka. JlerKocth, 
€ KaKkOM MOCeIHHH W30MepH3yeTcA Ha TWaTHHe B KapOOHMJIbHble CoeHHEHHA 
yxe mipu 230—250°, noxa3piBaeT, No“eMy Ha 3TOM KaTaIM3aTOPe MpakTMYeCKH 
HEBO3MOKHO OCYIIECTBHTh peakiMio AerHAporenv3salun Terparuspodypana. 
‘Crajo ACHBIM, 4TO OTPHILATeJIbHbIe pe3yJbTATbI, NOYYeHHbIe Ha MaTHHE B OT- 
HOWECHHH ervfporenusaynn TeTparuspopypana, MOxHO OObACHHTb  CrO- 
‘COOHOCTHIO €FO K peaKILHH H30MepH3alHH, KOTOPad Ha 3TOM KaTaJIM3aTOpe MIpo- 
“rexaet CO 3HAYHTEIbHO OOJIbINeH CKOPOCTHIO, YEM peaKIHA Lerusporenu3aluu 
TeTparuspopypanozsoro aAqpa. OTo oOcTOATebCTBO CHOBa CTaBHJIO mpobjemy 
AerHporenusanun TeTparuipopypaxoBoro KOMbIa, HO ye B Oowee ompemeeu- 
“HOM empicuie. MccneqoBaHve CBOAMOCb K OTBICKAHHIO TAKHX KaTaIM3aTOpOB, Ha 
“KOTOPBIX CKOPOCTH OG€HX peaKIHit — H30MepH3allH H MerHApupoBanua TeTpa- 
THLpopypanoporo wuKsa — Opin Obl WpakTHuecku CoM3MepHMbI. JLaHHoe ycuo- 
‘BHe HMeeT BECbhMa IIMpOKHe Mpesebl, TAK KaK JIA STOM WeIM MOryT OKa3aTBCA 
TIPHPOAHBIMH pasmM4HEle Ppyimbl KaTaiu3aTopoB. Mb ucceqoBaiu AelicTBue 
‘Ha TeTparuspopypanvoBpli WHK pOAWA, OCMHA, UpHHA M pyTeHHA, HaHeceH- 
THBIX Ha AKTHBHPOBaHHbI yromb. OTH KaTaIH3aTOPb! BO MHOFHX OTHOLMIEHHAX 
“aHaJIOPMUHb! M1aTHHe, HO, BMeCTe C TeM, HHOra HU OTMM4AIOTCA OT Hee B CYyUecT- 
-BeHHbIX CBoHcTBaX. [locKOuIbKy Web Halllero HCCIEMOBaHUA COCTOAJIa B TOM, UTO- 
Obl NpocaeqUTS NWpoTeKaHHe Ha KaTAM3aTOPAaX PeaKILHit M30Mepu3alHU HW Meruy- 
porenu3aluu TeTparuspodpypanoporo WHKa, NpekcTaBAOch Somee yOOHbIM 
HCNONb3OBATh WIA STOTO TeTParHApOCHAbBaH, KOTOPBIH B pesybTaTe OOeHXx 
‘peakuHi aeT %KAAKHe MpOAyKTbl: NeHTAaHOH-2 HU CHJIbBaH. Peakiwua MpoBOJH- 
aiacb mpH 300—400°. OcHoBHoH pe3yibTaT Halliero 9KCMepHMeHTa COCTOHT 
'B CuleAyIouleM: poxnit, ocmuit, Hpi W pyTeHHi, KaK H WWaTHHa, NpOBOLAT 
PeHMYLIECTBEHHO peaKILHIO H30MepH3allHH TeTparuypodypanoworo WHKla, 
JLHaKO, B OTJIMYHE OT IWIaTHHbI, STO He CAMHCTBCHHAA peakIHA, KOTOPaA HMeeT 
eCTO Ha JaHHbIxX KaTaiu3aTopax. B JOBOJIbHO 3HaUHTeJIbHOH CTeMeHH IIpoTeKaeT 
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WM peakuuA Jeru{porenusanun TeTparuspopypaHOBOrO KOJIbula, B pesyJIbTAaT 
yero M3 TeTparuspocuibBaHa OOpasyeTca CHIbBAH. 


Hsomepu3anna 


CH,CH,CHy—C—CH, 


“, 12) 
[ ie. 
Tlerugpo- 
o reHAsanua U den, 2Hp 


O 


OTHOCHTeIbHOe COepxKaHHe B MpOMyYKTAX peakUMH CHIbBaHa H MeTHJIMpPC- 
MWJIKeTOHA T1paKTHYeCKH He 3aBHCHT OT TemlepaTypbl, KOTOpas, Kak MH CuJle- 
JOBANO OXMLATh, H3IMeCHACT JIMUIb OOMLYIO KOHBepcuio TeTparHApocubBaHa. 
CreneHb NpeBpaleHusa TeTparuApOcHJIbBaHa B CHJIbBaH H MeTHJINPONWIKeTOH 
mpH 350—400° cocraBrama B CpewHeM Ha Bcex KaTausaTopax 50—70%. Ecau 
OTHECTH KOJH¥eCTBA OOPasOBaBIMAXCA CHJIbBAHA H METHJMPONHIKeTOHA K KOJIH- 
yeCTBY NpeBpaTHBIerocA TeTParHApOcHJIbBaHa, TO MOyYHTCA CweLyromlee: 
CHIbBaHa OOpasyetca 15—20%, a MeTHANponuAKeToHa 65—70%. 

BroHe BepOATHO, YTO TIPHMeHeEHHE ApyrHX KaTaM3aTOPOB MOSBOJIMT TIpo- 
BOLUTh peakUMIO AerHApOrenusallwu TeTparnspodypanoBoro IWHKIa Oovee Ha-! 
MIpaBJIeHHbIM OOpasom. ; 

B nactosimel paG6ote ObluIH HCCeELOBaHbI KaTAaIM3aTOPbI, MPHrOTOBJIeCHHbIe 
HaHeC€HHe€M He€KOTOPbIX MeTAJIJIOB BOCbMOM TpyMMbl MepHowHuecKOH CHCTeMbI 
Ha aKTHBHpOBaHHbIt yrowb. MetToyuka MpHroTOBJIeHHA HX COCTOAA B CJeLYyI0- 
Il€M: AKTHBUPOBaHHbIM YrOJib IPONUTbIBAJICA BOLHbIM pacTBopom OsOs, HelrCle, 
RuCla u RhCls, a 3aTem 3TH COCMMHEHUA BOCCTAHABMBAJIHCb BOLOPOJOM B peak- 
WHOHHOH TpyOKe mpH Temnepatypax 200—300°. IIpuroroBjeHHble TaKHM 06- 
pas0M KaTaJIW3aTopbl CofepxKaIH okoIO 5% aKkTHBHOrO MesKO_UCTIepCcHOoro 
MeTaJuia. 

TeTparvipocuJIbBaH MOy4aJIcA THAPHpOBaHHeM CHJIbBaHa B AaBTOKJaBe Ha 
CKeJICTHOM HHK@JIb-aJIIOMHHHeBOM KaTau3atope mpu 100—120°. On o6nagan 
CeLYIOULMMH CBOHCTBaMH: T. Kun. 79—79,5° npu 750 mM; a» 0,8520; n1,4060. 
TeTparuypocwbBaH OaBaicH Ha KaTaIM3aTOp C OOBeEMHOH CKOPOCTbIO 
~ 0,1 uact. Katanu3aTbl pasroHAsivcb Ha 9¢ptpeKTHBHOM KOJIOHKe; BbIJeJIeH- 
Hbl€ TipH 9TOM CHJIbBaH H MeTHJINIPONHJIKeETOH HJCHTHPUUMPOBAIHCh onpesese- 
HHeM (H3H4YeCKHX KOHCTAHT: CHJIbBaH, T. Kun. 62—64°; 20 OSU sores 


MeTHJINponHiKeToH, T. Kun. 100—101,5°; d?° 0,8080; n7) 1,3912. 


BpuBpogwn. 1. ToKka3aHa npHHuMnNasbHaA BO3MOXKHOCTh eruipHpoBa- 
HHA TeTparuypodypavHoBoro KObIa B PypaHoBoe mpH 350—400° B npucyTcTBHH 
Rh, Ir, Os wu Ru, oTwoxKeHHbIX Ha AKTHBHPOBaHHOM YTue. 

2. B sTuX yCJIOBHAX NapaJiebHO C peaki{Hel WeruApupoBaHuA TeTparHypo- 
(bypaHoporo spa ueT H30MepH3allMA ero C OOpasoBaHHeM aJIMpaTHuecKHX 
KapOOHHJIbHbIX coelquHeHuH. TloceqHaad peaKUMA ABJIAeTCA OCHOBHOH. 


MWnctutyT opranHyecKoH XHMHH Tlocrynusio 
um. H. JI. 3enuucKkoro 25 II 1961 
Axkaylemun HayK CCCP 


UMTHPOBAHHAA JIMTEPATYPA 


TN. D. Zelinsky, J. kK. Jur jews bere Oo Ol (OSL) en “alla iKe wean Cun 
A. E. Borissow, Ber., 69, 1895 (1936). 9H. Ui Ilyhxun, EM. Guan k ue 
H a, DKOX, 6, 279 (1936). 4H. HW. UWlytkun, HW. © Benpcxkun, JAH, 120, 548 
(1958). 
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_XHMHA 


B. M. BHOBUH, P. CYJITAHOB, E. Jl. JIYBY)K 
WM 4IeH-KOppecnoHyeHT AH ccc’ A. Aj. METPOB 


PEMHHMOPPAHMYECK HE COEXHMHEHUA C YPJIEBOAOPOAHbIMH 
MOCTHKAMH MEXKAY ATOMAMH KPEMHHS 


AJIKWJIMPOBAHHE w-WMAH-AJIKHJITPHMETHJICH JIAHOB 
PAJIOHAMETHJITPHMETHJICH JIAHAMH 


B 


_ Jiucwianbl ¢ yruieBOOpOAHbIM MOCTHKOM Me@xKY aTOMaMH KpeMHHA 
fIs)s Si — R — Si (CHs)3s mpegzcTaBasioT MHTepec KaK MOHOMepbI JIA TMosy- 
CHUA MOMMMepHbIX MATepHaJIOB C YepeLYIOULMMUCA YJIeBOLOPOAHbIMH CHVI- 
Be cron (pparmentamu (1), a TakxKe KPpeMHEYPIeBOAOPOAHHIX MOsMMMepos (7). 
TO BpeMA KaK JIA MOCTHKOBBIX AuCHMaHOB THNa (CHs)3s Si—R— Si (CHs)s 
e — R — yruieBosopoxupiit payuKas) MerTopl NOyYeHHA HMeIOTCS (*); 
AKOTO powa coesqWHeHHA Cc (by HK MMOH Jb HOU rpynnoit B paqukale — R — 
YAHOocTynHbl. B HacTosueH padoTe MbI HCCJIeAOBaJIH BOSMOXKHOCTb MOJy- 
€HHA MOCTHKOBBIX JHCHJIAHOB, COfepxKauluX WHaH-rpynny B paluKane —R—, 
MeyeT 3aMeTHTb, 4YTO WHaH-rpynma, cCBA3aHHad c 8-yrsepodHbIM (OTHOCH- 
@JIbHO Si) ATOMOM, MOxeT ObiITh TepeBeeHa B pasHoodpasunie (PyHKILMOH aJIb- 
ble TPylmbl Ge3 OTWEMIeHHA WHaHaKUJbHOrO pasuKaa OT KpeMHHA eae 3p 
eakIHi0 MOJYYeHHA MOCTHKOBBIX WHaHCOflepxKallHx COeMHEHHM MpOBOAMI 
© cxeme (1) B ycnoBuax gro gear aleTouuTpuna (°). 
: (CHs)3Si (CHs),,CHsCN = ee )sSi(CHe),, CH(Na)CN] > 


A 

‘ CN 

4 

Ae aeons X == Cl. Br, J. 

| CrpoeHue nowyyeHHbIX COeAMHEHH ObIIO WOKa3aHo H.-K. cneKTpamu. Uacto- 

4 2238 cm * JIA NOMYYeHHBIX JHCHNAHOBBIX HUTPHJIOB Je%KUT B OOJacTH, 

apakTepHoti JIA UMAaH-FpyIilibl, OMHAKO HECKOJIbKO 3aHHKeHA IIPOTHB 3Ha- 

sHHAA ee B W-HHTpHax — (CH3)3Si(CHe),CN (gna n=2 u 3 2249 cm). 

TOT (bakT XOpouo corlacyeTCaA C H3BECTHBIM ABJICHHEM NOHWKEHUS YacTO- 

I 9JIEKTPOOTPHaTeN HO! Tpyntibl C YBeAMYeHHEM pa3BeTBJeHHOCTH payu- 

ea, CBA3aHHOrO C TOM rpynnolH. Hanpumep, upu mepexoye ot H—C,H,—CN 
)tpet.-C,H, — CN uacrora —C=N rpynnp nagaer c 2950) cm + Jo 


18 em‘ (*). Kpome Toro, cTpoeHve MOMYYeHHBIX COe@AHHEHHH ObIIO OKa- 
eo lipeBpallleHHeM HX B KeTOHBI (2): 


XCH,Si(CH,), 


CH;Mg J H,O 
f (CHs)3Si(CHe),, CH(CN)CERSi(CHy)3 —— —+-—> 
: ->(CHs)3Si(CHz),, CH(COCHs)CH2Si(CHs)3 (2) 
me no=1 4H 2). 
a 
: 
MseectHo, 4TO H30HHTPHJbI HH o&-HuTpHaAbI [= Si—C—CN] no stoli 


| 
HH He OOpasyloT KeTOHOB (8). 
J Jlyuumuit Berxoy HuTpusa mo peaxuuu (1) gocTurnyt gaa (CHs)3 SiCH.J 
40%). B cmyyae (CH;), SiCH,Cl Bpixoq AucuaHoBoro HHTpHa Obl 
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HaHMeHbIUHM (~20%). Syecb peakiua (1) conpoBoxqanach o6pa30B 
HHeM 3HauHTeJIbHOrO KOMHYeCTBa MOGOUHOrO HpopyKta. Ilo MoweKkysApHOM 
BeCY H 3JeMeCHTAPHOMY AHAJIM3Y STO BeLLECTBO COOTBETCTBOBaJIO HMepy H 
XOJHOrO B-I[HaHSTHTpHMeTHJCHJIaHa. CnocoOHOCTb HHTPHJIOB, He cosepxK 
IHX KP€MHHA, JHMepv30BaTbeA NO elicTBueM HaTpHsA usBecTHa (°). BH 
Wem cuTyuae 3TO GbINO NOATBEPKMeEHO JONONHUTEIbLHBIM OMbITOM (B OTCYTC 
Bue XCH,Si(CHs)3) peakunel (3): 
Na H,O 


2(CHs)sSiCH2CH2CN <> —> ((CH3)s3Si)2CgHgNoe. ( 


3 AByX BO3MOXKHbIX CTPYKTYP, OObIYHO MPHMHCbIBAeMbIX JHMepaM HH 
pHJIOB, He cofep»xalluM KpemHus, (A) u (B) 


RCH, —C—CH—R(®) RCH, —~C =C— R (#4) 


(A) Han o (B) bey. 
NH CN NH2CN — 
Ha OCHOBaHHH CICKTpaJIbHbIX JaHHbIX MbI BbIOMpaeM cTpykKTypy (b) (r 
R = — CH,Si (CH3)3). B u.-K. cnmekTpe* sToro coeqvHeHHA OOHapyKeH 


yacrota 2201 cm, KOTOpylO MO?KHO OTHeECTH K BaJIeHTHOMy koOJIeOaHHk 
rpynnbi —C = N. Ora uactota 3aHM%KeHa**, nO-BHAHMOMYy, BCJIeACTBHe He 


JMUMA Wel CONpsxeHHBIX rpynnupoBok: NH,—C=C—C=N. Uactoti 
3400 u 3448 cm + OTHOCATCA K CHMMeCTPHUHBIM H HECHMMETPHUHBIM BaJIeH1 
HbIM KOJeOaHHam rpynmbt NH, (1%). B u.-k. cnektpe pactBopa (B CCl, 
sToroO BelllecTBa *** yacrota 1630 cm + sBiseTca XapakTepHOH JA CBAs 
—C=C—. B y.-s. cnexTpe 93Toro BelllecTBa OOHapyxXeHa HHTCHCHBHA 
yactota 248 mu (E£ = 46500). 

Ilpu ankuaupoBaHuu w-HuTpHa Tuna NC — CH, — CH,—O—(CHg)s Si- 
—(CHs)3 TIpollsa HHad PeaKILHA: 3eCb OOpas0BaJICA Y-OKCHIPOMHATPUME 
THJICHJIaH H NOJHMep akpHaoHuTpHa. B KOHTpOJbHOM ombite (B OTCYTCTBH 
XCH,Si (CH3)3) Take OOpa30Bauica Y-cNMpT mo cxeme (4): 


1 2 3} 4 Na 
apup 
CN 
Nite 2 3 438+ 
—» ((CHs)3 Si (CH2)3 — O — CH; —CH — Na)> ee 
CN 
1 4 2 3 
—> (CHs)3 Si (GHe)s — O — Na + CH2 = CH (CN) 
| H,0 | 
(CHs)3 Si (CH2)s OH -+- NaOH Toaumep 


Pacnal cuctem —Y =C—C—M (Y — duextTpoorpunateibupi, a M - 
QJEKTPONOJORKUTeIbHBIM ATOMBI), JeTabHO W3yseHHbEIxX A. H. HecmeaHoBp 
c coTp. (™4), aBmeTCA UX XapakTepHOH OCcOGeHHOCTHIO B Culyuae Kora M — om 
Tas. 

B cnelvasibHOM onbite MbI yOeAWIMCb, UTO OOpasyroulHiicsd B peaKILHH aK 
roat (CHs)s Si (CH,)s= ONa B ycmoBuax onbiTa ne pearupyet c XCH2Si(CH: 


OKCNe€PUYMeCHTAAbBHAA WACTh 


Mcxohube BemectTBa. Tanou{mermitpumeruscnianpl nowy4 
JIMCb XJIOpHpoBanuem (1°) 4 6pomupoBannem (1°) TpHMeTHAXJOpcHana Hu 3aTE 
MeTHJIMPOBaHHeM MOJIYYCHHBIX PAJOHAMeCTHIbHBIX MPOW3BOMHbIX; B CJlyuae CH 
tesa (CHs)s SiCH2J us Cl (CHs)2 SiCH2Cl merunuposanu yelictrBuem CHsM; 
mp 100° ("’). 8-[[maHsTHiTpuMerMIcuaH MosyueH M3BeCTHBIM MeTogom (' 


* CuatoM Ha mipu6ope HKC-12; npusma NaCl—o6aacth 2000—700 em, npu3ma LiF 
o6nacTb 1900—4000 cm. Bemecrso cHuMasocb 3anmpeccoBaHHbiM B KBr. 

** Tlonmkenve yacrotst rpynnbt —C =N, waxogsueiica B conpaxeHHH C JBOlHOli 
CBA3bIO, — (pakT H3BeCTHBIM (12), 


*** CHATO Ha JByXJlyyerom mpH6ope UR-10. 
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AaHMpONWJITpHMeTHICHIaH = nowyyeH u3 Cle(CHs) SiCH2xCHeCHeCN au 
gCHs mo ayanoruuHol meroguKe (°) c BrrIxoyom 72%, RAS A427 A ett RHI, 
0° npu 12 mm. Ilia w-HuTpusos: (CHs)sSi(CHe),CN B u.-K. cmeKTpax (npu- 
op MKC-12, npusma LiF) nomyyenst 3Hayenua actor, XapaKTepHbIX JIA 
bynnst —C=N: gaan = 2 970 2248 cm, ana n = 3 2249 em. y (8-Lluan- 
THJI)OKCHIPONMITPUMeTHICHIaH MosyueH 413 Cl2(CHs)Si(CH2)sOCH2CH2CN 
(CHsMgBr c Bpixogom 62%, 7. kun. 110,5° mpu 5 mM, n%® 1,4369, d®> 08800. 
Cuutes 1,3-nu-(tTp HMC€THACHAUA)-2-NHaHTpOnanua 
I). 62 r (0,29 mona) (CHs)s SiCH2J, 89 r (0,70 moms) (CHs)sSiCHeCH2CN 
(2 Tr MeTaIHYeCKOrO HATpHA, M3 OTBEIeHHOrO KOuHUecTBa 9,2 r (0,38 mous), 
jarpeBaJIH B pacTBope 150 mu a6c. sTu0Boro Supa Ao Tex nop, MoKa He Haya- 
Jlacb peakiua (caMonpou3BO/IbHOe pa3zorpeBanue Hu ra3oBbiJesenue). Jloban- 
HANH HECKONbKMMM MOpIHAMH OCTaBIIMiica HaTpuli mpu sppeKTHBHOM Mepeme- 
WIMBaHMM peakIMOHHOH cmecn. Tlocne mpekpamenua pasorpeBanua cmecb 
KUMATHIN ene 6 4YaC., 3aTeM OCTOPOXHO BbINMBAIM ee B BOLY, SHpHII cuoli 
ECKOJIBKO Pa3 TIPOMbIBaJIH BOLON. OpPupHble BLITHKKN CYWIMIM Hall XJOPHCTEIM 
aJlbilMeM HM pasronsAtH. [lomyseno 25 r cpiporo (I) ¢ T. Kum. 103—106° npx 
72 wm. CsoiicrBa anamuTuyecku uHCTOrO BellecTBa MpHBeeHbI B Tab. | *. 


| 
Ta6auua 1 
_ CaolictBa rekcaMeTHuCHaMAanKaHOB c (byHKWHOHAbHBIMH rpynmaMvH B MocTHKe 

) i 


. MR Mou. Bec. 
@opmyuia BeujectBa ey nb q20 
Hali{ | BbIU. jHaligz.**| Bord. 
(CH,),SiCH,CHCH,Si(CH,), 105—106 |1,4412)0, 8367/67 , 36/67 ,57 
| inde? abe | 
ON | 
(CH;),SiCH,CH,CHCH,Si(CH,), 94 ,9—95, 5/1 ,4435 0, 8359/72, 20/72, 20| 229 |227,5 
| me... 
Caan 
(CH;),SiCH,CHCH,Si(CH,), 87 ,5S—88 , 0/1 , 4432/0, 8465/72, 24/72 ,32| 227 |230,5 
H,cC—C=O 2 
(CH,)s3SiCH,CH,CHCH,Si(CH,), 105—106 |1,4400/0,8424/76, 95/77 ,12 
Bebe o rece Tt | 
(CH;),SiCH,CH,C = CCH,Si(CH,), 164—167 |Kpuctannpt, T. ma. 91,3°] 254 |252,3 
NH,C =N 3 | 
| 


» *TIlog yeproi — qaBneHue B MHJMuMeTpaXx PpTyTHOrO cTONGa. 
_ ** KpwockKonuyecKHM MeTOJOM B 6eH30uIe. 


b, Halineno. %: Si 26,00; 25,30; C 56,83; 56,90; H 10,86; 11,03;N 6,49; 6,53 
- CyoHesNSis. Brraucneno %: Si 26,31; (Cr56).26: Ei AORBpe N 6.56 


| Berxoy (1) 40,5% (Ha B3aTEi Hoqux) u oKoN0 70% (Ha HcnOD30BaHHBIti 
iomuy). 

B cay4ae OcTaIbHbIX HUTPHJOB H FasOuAMeTHATPUMETHICHAHOB peakiHsA 
POBOMMach B aHAOFM4HbIX YCJIOBHAX HM AHAJOPMYHIX COOTHOMIeHHAX pea- 
peo. Us (CHs)s SiCH2Br nonyuen (I) c Bpixogom 31,5%; u3 (CHs)sSiCHsCl — 
S BLIXOZOM 20,8%. B nocweyHem cilyuae BbIeIeH IIpHMepHO B paBHOM BeCOBOM 
kKoMuecTBe c (1) KpucTaiuueckui (V); OUNMMeEHHEI Tpema nepeKpuctarsm3a- 
HAMM M3 H-reKcana (T. mu. 91,0°) (V) umen cuenyionnli cocras: 


Haligeno %: Si 22,10; 22,25; N 10,61; 10,90 
Cy.HogNeSie. Buraucneno %: Si 22,07; N 11,00 


(II) monyyen 13 (CHs)sSi(CH2)sCN u JCH2Si(CHs)s c Bpixogom 32,5%. 
Hafigeno %:Si 24,40; 24,04; C 58,19; 58,42; H 11,19; 11,39 

CyHosNSie. Bpmucneno %: Si 24,69; Crass: EieieOg 

* CpolicTBa H Apyrix BMepBble MO.1yYeHHbIX COeMHHEHHH npuBezeHnb! B Taba. |. 
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Tumepusauua (CHs)sSiCHeCHeCN c NOMOMbIO HATPHA 
23,7 r yKa3aHHoro HuTpHua HW 1,97 r HaTpuaA KunATHAIM B 100 Ma a6c. adup 
3 uaca c nepememmBanHnem. Tlocne oOpmHol oOpaboTKu BosBpameHo 11,2 
HCXOMHOFO HUTpHsa HU Moy4eHoO 5,0 r cyiporo (V) (BEIxog 19%), c T. Kun. 164 
167° npu 3 wu. Tlocne 2 nepekpucTanmusannui 43 H-reKkcaHa BelleCcTBO aBy 
och mpu 91,3°. CMemiaHHad TemMepatypa MiaBeHHA BeuecTBa, NOJyueHHor 
B 9TOM OIbITe, H, Kak moOouHoe, Mo peakuuH (1) HempeccuH He noKa3gana. 

AakuaupoBpauwe (CHs)sSi(CHe)s — OCHeCH2CN etcTBH 
em XCHeSi (CHs)s3 4 HaTpHua. PeakuHa npoBoluach NO aHaorH4Ho 
MeCTOAMKE AIKHIMpOBaHHA, C TOM pasHHleH, 4YTO SPUPHBIe BLITAXKKH CYWHIHC 
Haj, OesBosubIM CuSOs. VM B catyaae (CHs)sSiCHeCl u (CHs)sSiCH2Br napay 
C H€H3MCHHbIM HUTPHJIOM BbIfemsaca (CHs)sSi(CHe)s0H c .BErxogom 80—86% 
Ha B3ATHH HaTpHi. Tloyuenubi y-cnupT MMedJ CJlezyioulMe CBOMCTBA: T. KHIM 
75—76° np 15 mM, n° 1,4297, d20 0,8307. JIureparypubie Aannpie ("*): T. KuM 
83° npw 27 mM, n° 1,4290, 20 0,8316. 

B3saumMonxeuectBue (CHs)sSi(CHz)s —OCH2CH2CN u natpua 
13,6 r HuTpHaa u 1,7 r HaTpHsa NepemMelIMBaIM B KunALeM Supe AO NoAHOrG 
pacTBOpeHHA HaTpHA, a 3aTeM OOpa30BaBIlyi0ocA KOPH4HeEBYIO KallMily mepe- 
MeumMBaH eure 6 uac. Tlocne o6pmHOK OOpaboTKUH Momy4eH (CHs)s Si(CH2)sOH 
c.Bprxofom 81,5%. CpolicTBa ananoruuupt (3°). | 

B3saumMometHcTBue HUTpP Hs OB (I) u (II) c CHsMgJ. K dcupxo- 
My pacTBopy HUTpHa npHinBanu CHsMgJ (Ha 1 Mowb HUTpHa 3 MoMA CHsMgJ). 
B cayuae (II) npoxoquno cia6oe pa3sorpeBanue cmecH. SaTeM peaKIHOHHyIoO 
CMeCb HarpeBaJIH Ha BOLAHOM OaHe; Nocme OTTOHKH Scpupa rycTyio Maccy Harpe- 
pau 10 uac. npH Temnepatype 80 — 95°. (III) nomysen c BpIxogom 60,5%, 
(IV) c Bprxofom 70%. B u.-K. cnextpe (III) u (iV) oOnapyxena uactToTa 
1710: cm, aBusiollaicd XapakTepHcTH4eCKOH MIA KeTO-rpynMbl; B H.-K.CieKTpe 
(CHs)sSiCH2zCHeCOCHs (°) uwactota rpynnpt =C =O 1710 cm? (mpx3ma 
NaCl, o6actp 1600 — 3000 cm7). 


Hatineno 9%: (© 58',.7535385 79-4, 46> 41558: Si 22,3533 225445 


CypHogSi2O (IV). BrranceHo%: C 58,94; HM oe Si22.04 
Mucruryt opranwuecko xumuu uM. H. JI. 3ennucKoro Tlocrynasio 
Axkajemun HwayK CCCP 14 II 1961 
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XHMH #1 


B. B. PJIASOBA nu H. H. KYPHAKOB 


MCCJIEMOBAHHE ®A30B0rO PABHOBECHS B KBASHTPOMHON 
CHCTEME Ti — Ti,Sn — Zr 


(ITpedcmaeaexo axademuxom H. H. Yepuaceoim 19 I 1961) 


Kak W3BeCTHO, WMpKOHMii ABAAeTCA SJEKTPOHHBIM aHaJIOrOM THTaHa. Mexyy 
l- H B-MOAMUKAaLMAMM WHpKOHMA M THTaHAa CyMecTBYyeT COOTBeTCTBeHHO Heorpa- 
HM4eHHAA B3avMHad pPaCTBOpHMOCTD. 

M. K. Maxsunnau (4), a Taxxe namn (2) Opi0 ycTaHOBJIeHO HaNMUHeE He- 
NPEPPIBHOFO pa TBepALIX pacTBOPOB MexKly a-MosuduKaueli TuTaHa H coeqH- 
Henuem TisSn (y-cbasa) B ABoiHOM cucTeme TuTaH — o”OBoO. 

Haumuve nenpeppiBHoro psa TBepsLIX PacTBOpOB MexKAy a-mMog_uduKarueli 
MMPKOHMA M coejyuneHHem TisSn Oblwio TakxKe ycTaHOBJeHO Hamu pH ucceno- 
BaHMM *basoBoro paBHOBeCHA B KBasHOMHAapHOk cucTeme TisSn — Zr ey: 
_ Takum o6pasom, B Tpoitnoit cucteme TuTaH — IMpKOHHH — O10BO OnnapH 
Cuctemow TisSn — Zr o1rpanwunpaetca o6acTb cocTaBop, pHlerawomaa K 
TAHOBOMY yIJly, B KOTOPOl Np HU3KHX TemMepatypax, cya 10 Xapaktepy (bafo- © 
e0TO PaBHOBeCHA B YKa3AHHBIX BbIlNe JBOHHEIX CHCTeMaX, JOJDKEH CyIIecTBO- 
BaTb HEIPepLIBHBIN PAN TBepALIX PACTBOPOB Ha OCHOBe a-MosMbuKanMN THTaNA 
(uupkouus, y-casni). 

Hactoaujaa paOora nocBawena ucciesoBannio cbasoBoro PaABHOBeCHs B 9TOII 
0ONACTH COCTABOB, KOTOPY!0 MO?KHO IpescTaBuTh ce6e KaK KBa3HTpoHHyi0 cH- 
eremy Ti — TisSn — Zr. 

_ Jia ocynjecTBieHua noctaBjeHHol 3aqauu 6bi0 IIPHFOTOBJIEHO B oOOmIeli 
eOKHOCTH 74 ciaBa pasMuHOrO cocTaBa (cM. Ta6.. 1). 

B kKayecTBe UCXOMHbIX MaTepHaNOB [A MPpHTOTOBNeHUA CHMaBOR Gun Hc- 
OJb30BaHbI MarHHlitepMuyecKknit TuTax (99,89% Ti), fogzmanprii ILHp KOHMIt 
(99,9% Zr )v on0Bo unctoToli 99,9% Sn. 

Bee cnaBbt roroBHsIHcb MeTOJom GecTurebHOli HHAYKUMOHHOH WwaBKH BO 
BSBEINCHHOM COCTOAHMM B aTMocdepe ounmleHHoro resus (4). Stor metor IIpH- 
ows CIIaBOB Ha OCHOBe THTaHA M IWMPKOHHA, KaK ObWIO BHISBIEHO Ha- 


H, a TakxKe Oosee ofHO- 
OMHBIX 0 COCTABY, UTO MO3BOJAET 3HAYHTEbHO COKpaTHT BpeMA TEPpMHYECKOTi 


paOoTKM CIIIaBOB C lleAbiO NpHBeeHUA HX B paBHoBecue pu uccesqokanuu 
uarpamM coctosHusa (°). 
JluTbie O6pa3ubl casos 6B NOABeEprHyTbI edopMauwn na LO— 20%. 
@ HCKJIOYCHHEM CIIIaBOB, OMM3KUX M0 CocTaBy K y-a3e, HU OTORK KEI mpu 850 
800° B oOujel cnowHoctu 2700 yac. OmKur npousBommics B 9BaKYUpOBaHHbIX 
lo 10™* mM pr..cr. KBapweBbIX ammyax C 2BOlHEIMM cTenKamn. B TIPOMexKYTOK 
ae CTeHKaMH Oba NOJIOKeHA YNCTAA THTAHOBaA TyOKa B KayecTBe rerTepa. 
Takai MeTOJMKa OTKHTa NOMHOCTHIO UCKsIOVaNA BO3MOxKHOCTE 3arp A3HEHHS 
MWiaBOB 3a CueT Ludppy3uu BosAyxa yepes KBapIl pM BbICOKUX Temmepatypax. 
_| Aaa uccneqopanua dasoporo papnoBecus B paccmaTpuBaemol cucTeme 

—TisSn — Zr Obin npumMeneH MeTox MUKpocKonM4ecKoro anannta oOpa3itos, 
KaJI@CHHBIX C Pa3IM4HbIX Temmepatyp. 


tc 835; 


XMMHYECKHH COCTaB HCCuIeAOBaHHBIX CIMaBOB 
(B BECOBbIX IpOleHTax) 


Ne cnu- Sn Ze Ti We vemitah) ssn Zt Ti |iNe cnm.| Sn Ze Ti 
{i os — 400 26) | 43 5 Ocr 5H 5 95 Oct. | 
2 5 = Ocralzi 38 15 » De 5) 5 » 
3 10 — » 28 | 36 20 » 53 AS) 10 » 
4 15 -- » 29 34 20 » D4 15 45 » 
5 20 = » Se Atl 40 » 55 45 25 » 
6 25 — » 34 25 45 » 56 45 40* » 
7 30 — » |) BPD ts) o0* » ay 45 61+ » 
8 30 — » 33 46 65* » 58 45 65* » 
9 4O oe » 34 lies) 75* » 59 io 70% » 
10 A ,8* — » 30 aes 80* » 60 25 o* » 
14 44 ,8* — » 36 i 85* » 61 yA5) 45* » 
42 50, 0* — » ill 5 89* » 62 25 20 » 
13 — S » 38 J 5 » 63 25 25 » 
44 = 10 » 39 5 10 » 64 25 30 » 
He = 15 » 40 5 At » 65 25 35 » 
16 — 20 » At [5 20 » 66 25 50 » 
{7 a 25 » 42 5 25 » 67 ay, 5 » 
18 — 30 » 43 5 30 » 68 35 10 » 
19 a 40 » 44. D 40 » 69 oo 45 » 
20 = 50 » 45 5 50 » 70 40 5 =- 
21 == 60 » 46 5 60* » pil 20 80 — 
D2 — 70 » 47 5 70* y We 45 85 —_— 
ao — 80 » 48 5) fos y 73 40 90 — 
t, 24 = 90 » 49 5 80* » 74 = 400 
20 — 95 » 90 5 90* » 


| 
Wipumeusanue. BrGopouno (ua 20 cnapax, OTMeE4CHHbIX 3Be3Q0NKON) NpoBesenubii XHMH4E-| 
CKHK aHaJIH3 CNaBOB NOKa38a HE3HAYHTeCbHbIe OTKMOHCHHA (B WeCATHIX JONAX MpoUeHta) OT pacueT- 


Horo. Ilostomy B Ta6muWe MpHBOAUTCA PacueTHBIii cocTaB. 


_ Llocme romorenusaynuu mpu 800° Bce cnaBbl OblIH OTOXKEHLI B TeYeHHE 
1000 uac. mpu Temnepatype 500°, KoTopaad HwKe TemmepaTypbl aJOTpPOMHOrC 


sn 


oe /t 
as 
Nee ae 4 ese 
Ti 20 40 60 80 zr 

Bec % UUPKOHU ——» 


Tih ciID ta) HDi ie GOtnae Clann 
Bec. % yupKonus —> 


Puc. |. Hsorepmuyeckoe CeyeHHe MpH Puc. 2. Usorepmuueckoe ceuenve mpu 800°. 
500°. 1 —a (y) 1 —a(y); 2—B; 3—aly) + B 


IpeBpallleHHA THTAHA MH IWMpKOHHA, a TakxKe HWKe TemmepaTypbl MHHUMYyMa 
B CMCTeme THTAH — WupkonHi. Ilocue ommura cnaBbl ObIIM 3aKaJeHbI B BORE 

Muxkpockonnueckn aHaiH3 3aKavieHHbIX OOpasOB MOKa3a/l, YTO BCe OHH 
ABIAIOTCA ONHOASHBIMM M HMeIOT NOJHIApHyecKylo CTpyKTypy a(y). 
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Vis puc. 1, rae mpexctapieno us0Tepmuyeckoe ceyenue npu 500°, cuepyer, 
4TO BO BCeM HCCJIeOBAHHOM HHTepBasle KOHILEHTpallW KBASHTPOMHOli CHCTeMbI 
Ti — TisSn — Zr umeeT MecTo cyilecTBoBanHe HenpepbIBHOrO psa TBepALIX 
PacTBOpPOB. 

Ha puc. 2 npeyctapiexo usoTepmuyeckoe ceyenue npu 800°, T. e. npu Tem- 
Tlepatype HMKe TemMepaTypbl aNOTpONHOrO MpeBpaueHuA THTAHA HM ILMpKOHUA, 
10 BbIllle TeMNepaTypbl MHHHMYyMAa B CHCTeMe THTAH — ILMpKoHHH. Kak u cuego- 
BaJlO OMKMMLATb, Mp STON TeMMepaType nosBJAeTCA AByXasnad OOnacTD a(y)+ 
+ 8, pasqersioulad ABe ofHodasuple a(y)- u 8-o6nactu. MukpoctpyKtypa cnsa- 


thee... 
pen! 
q iH / He 
ee Sao Vi eI NS, Mee got Qieee Ree hon aap 
q Bec. 4 uUupKONus —> Bec. % yupKoHuA——> 
; Puc. 3. Hs3orepmuyeckoe ceueHve mpH Puc. 4. M30repmuyeckoe ceyenne mpu 1560°. 
., 1000°.O6o3HaueHHA Te xe, UTO Ha PHC. 2 1—L;2—L+a(y); 3 —L- ; ocranp- 
( Hble O6O3HAYeHHA Te 2Ke, UTO Ha pue. 1—3 


f 

‘BOB, 3aKaJIeHHbIxX C 800° u COOTBeTCTBYIONIMX 110 CocTaBy oOsacTH a(y) -+ B, 
Tipesctapaser cool cmecb KpuctasmoB a(y) vu a’, CnviaBbl, 3aKaeHHbIe C STON 
‘TemllepaTypbl H COOTBeTCTBYIONIHe 10 CocTaBy B-oOacTH, HMeIOT @-CTpyKTypy. 

Iloce ommKura pH Temnepatypax 800 u 500° u mpoBezeHua COOTBeTCTBYIO- 
six HCCJIeAOBaHHH BCe CnaBbl Ob OTOM«KeHEI pH 1000, 1200 u 1560°, co- 
“OTBETCTBEHHO, B TeyeHHe 1700; 100 u 2 uac. 

_ Ha pnuc. 3 npeycrapneno u3sotepmuyeckoe ceyenne npn 1000°, T. e. npu 
oe. KOTOPad MpeBblllaeT TemMepaTypy aJJOTPONHOrO MpeBpajeHHna 
‘THTaHa H WMpKoHHA. Kak culeqyeT M3 STOTO puCyHKa, OOacTb B pacuiupserca 
Zo CpaBHeHHMIO C MpeNbiyuluM pa3pe3om, a OOacTb a(y) 3aMeTHO Cy2KaeTcaA. 
Muxpoctpyktypa casos, 3aKaneHHbIx c 1000° u nexanyHx no cocTaBy B Co- 
OTBETCTBYIOULUX (PasoBbIX OONACTAX, AHAJIOFHYHA ONMCaHHOH AIA Npesplly- 
mero paspesa. 

_ WUsorepmuyeckoe ceyenve npn 1200° npaxTuueckH HH4eM He OTAMYAeTCA OT 
paspesa npu 1000°, nostomy MbI ero 3fecb He NpHBOAMM. 

Ha puc. 4 npeycraBjeHo u30TepmMHuecKoe CeyeHHe pu Temnepatype 1560° *, 
jkoTopas HuKe TeMMepaTypbl SBTEKTHYECKOLO TIpeBpalleHHsA B CHCTeMe THTAH — 
ooBo (1590°), Ho BbIe TeMnepaTypbl SBTEKTHYeCKOFO TipeBpaleHHA B CHCTeMe 
‘TisSn — Zr (1540°). Us sroro pucynKa cuexyer, 4TO Kpome oOsnacrTeli a(y), 
a(y) + 8 uw 8 (cTpyKTypa cmviaBoB, 3aKayeHHBIX C STHX OOsacTel, aHanorM4HAa 
ONMCAHHOH [IA NpeAbIAyIHX paspeso0B) NOABIAIOTCA HOBbIe (PasoBble OOMACTH: 
L,L+ a(y), L + BuL + a(y) + 8. )KugKaa casa L B ctpyktype 3akaseHHBIXx 
CMaBoOB, COOTBETCTBYIOINHX MO cocTaBy JByxda3subim oOsactam L + a(y) 
uL + 8, a TaKxe TpexdasHot o6nactu L + a(y) + 8B, BbIrnaquT Kak THNMUHOe 
OnsaBsenve. OcTaJbHble CTPYKTYPHble COCTABJAIONINe B STUX CVIAaBaXx BpITVIA- 


* Tepmoo6pa6orka ciiaBoB mp 1560° npon3sBogzHNacb MyTeM HarpeBa CWaBoB, MOMeLLeH- 
BiX B THIIH H3 OKHCH ILHPKOHHA. 
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AAT Tak, KaK OMHCaHO Bille. CnaB, cofepxauynl 25 Bec. % THTaHa, 25 Bec. % 
osiopa WM 50 Bec.% WHPKOHHA, pacnaBMicA WeHKOM. 

M3 paccmoTpeHua WM COMOCTaBJICHHA HpHBeeHHBIX Ha puc. 1—4 n30Tepmu- 

YeCKHX CeYCHHH MOKHO CielaTb 3aKTIOUeHHe, YTO IPH HM3KHX TemmepaTypax 
(HyDKe TeMilepaTypbl MHHMMyMa B CHCTeMe THTAH — WHpKOHUM) ca3s0Boe paBHO- 
BecHe B KBa3HTpolHoH cucreme Ti — TisSn — Zr onucpiBaetca Auarpammon 
COCTOAHHA C HEMPepbIBHBIM PAXOM TBepJbIX PaCTBOPOB. 
' TIpu Oosee BEICOKUX TeMMepaTypax tas0Boe PaBHOBeCHe OMMCLIBaeTCA MIpo- 
CTpaHCTBeHHbIM KOMIVI€KCOM, XapaKkTepH3YIOULUM TpolHy1o WuarpamMy cocTos- 
HMA, COCTaBIeHHY!IO W3 3 WBOHHBIX, H3 KoTOpBIX (8-Ti) — TisSn u TisSn — 
(8-Zr) sBuisioTcA \MarpaMMaMM SBTeKTHYeCKOrO THMa C OrpaHHyeHHo pac- 
TBOPHMOCTbIO B TBeEPOM COCTOAHHH, aogua: (8-T1) — (8-Zr) — quarpammoi 
COCTOAHHA C HENPepbIBHBIM PANOM TBepAbIX pacTBopoB. Takaa juarpamMa 
ABJIACTCA THMOBOH (°) mosTOMy, HMedA MmpesqcTaBeHHe O XapakTepe dazoBoro 
PaBHOBeCHA Tp NATH BbIMeyKaSaHHbIX TeMMepaTypax, HETPYAHO yCTaHOBHTb 
ero JWId BCeX OCTAJIbHBIX TemMmepaTyp MYTeM HeCJIOMKHEIX TeoMeTpHyecKHXx 
mocTpoeHHuH. 


Vucruryt merauulypruu um. A. A. Balixosa Tlocrynusio 
Axkagzemun Hayk CCCP 12 I 1961 


hy LMTHPOBAHHAS JIMNTEPATYPA 


doM. Kore Oari lta ae Inst.. Metals, 845°307 = (1956)."" "Ba Ba teueatetorns or 
H. H. Ky pHaxkos, JIAH, 134, No 5 (1960). *°B.B. PT aa3zso0na, H. H. Kypua- 
Ko B, JAH, 186, Ne 1 (1961). 4 A. A. ©oreab, U3n. AH CCCP, OTH, Merannyprus u 
Toyimpo, Ne. 2 (1959). 5° B.B. Fl nasoBpa, H. H. Kypuaxkos, Mss. AH CCCP, 
OTH, Meraanyprua u tonaupo, Ne 4 (1960). § J. A. Ilerpos, Tpottunie cucrempr, Maz. 
AHL CCCP, 1953. 
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Jloxaagnn Akanwemun nayr CCCP 
1961. Tom 138, Ns 4 


XHMH 1 


MU. MI. POJIbAWITEMH, H. X. PANW3H, H. A. CJIOBOXOTOBA, E. H. FYPbAHOBA, 
WM. M. BAKTOPOBA a 4uaen-Koppecnonnent AH CCCP K. A. KOUEDIKOB 


KOMIMJIEKCbhI TH®EHVWJISTHJIEHA C UETBIPEXXJIOPHCTbIM 
OJIOBOM HW OJIOBOOPTAHHYECKYMH XJIOPHAAMH 


Katanutwueckaad AKTHBHOCTb YeTLIPeXXJIOPHCTOTO OJIOBa B peaKIHAX Ka- 
HOHHOH MOJMMepHsalHH OOFACHAeTCA OOpa30BaHHeM N-KOMIJIEKCOB C MOHO- 
mepamu (?, ?). [Ipupoya 9THX KoMMIeKCOB JO CHX Top He ACHa. B npequaraemoit 
padote cilelaHa NOMbITKa H3yYYeHHA KOMIJIeEKCOB ACHMMETPHYHOLO [MpeHHJISTH- 
gieHa C 4YeCTbIPEXXJIOPHCTLIM OJIOBOM, TPeXXJIOPHCTHIM eHHJIONOBOM H JIByX- 
XJOPUCTHIM JMdeHHJIOJIOBOM MeTOJaMH 3JIEKTPOHHDIX HM MHCpp akpacHbIX CIeKTPoOB, 
a TakxKe MeTOJOM JM9IEKTpHuecKow NoApusanun. HecuMmeTpHunih Ludenwi- 
5TuneH (JIP9) saBasetca yOOHbIM OObBeKTOM AVIA UCcCIeq_oBaHHH mojo6- 
Horo THNa, TaK KaK OH OOPa3yeT TOJbKO J\MMep H He JlaeT nouMepa (*), npHuem 
peakilid TumMepH3alnu No BIMAHMeM KaTaJIMTM4eCKMX areHTOB UeT Me]WIeHHO, 

TO J[aeT BO3MOXKHOCTb HCCIELOBATb MPpOMEXKYTOUHbIe NpOLyKTH! B3avMojelictT- 
pus. [Ipumenenue B KauecTBe KOMIJIeKCooOpa3ylOuIMX areHTOB Hapsyy co SnCls 
ONOBOOPraHHYeCKHX XJOPHAOB MpeMcTaBANO HHTepec C TOUKH 3peHHA BbIAICHE- 
HUA BIMAHMA OpraHMyecKHX palMKaJIOB Ha KaTaJIMTHYeCKY!IO AKTHBHOCTb T0- 
JOOHBIX coesMHeHHi. 

B paoore (*) MeTofoM AH9IeEKTPHYeECKOH NOMAPH3AaHH ObIO MOKasaHO, YTO 
TIO CMOCOOHOCTH JlaBaTb KOMIIJIEKCLI C JIHOKCAHOM HCCJeyemble CoeqHHeHuA 
pacnonarawtca B pad 


SnCl, >> CgH-SnCl3 > (CeoHs)e SnCls. 


BaxkHO ObIIO yCTaHOBHTb, COXpaHAeTcA JIM 9TA MOCJIEOBATeJIbHOCTb B KOM- 
muiekcaxX C MOHOMepaMH. 
_  Wsdbpaxpacupie cmextppbt cuctem: SnCla + T®9, CsHsSnCls -+- Lo, 
4CeHs)aSnCle + TOS, SnCla + T®9-+ gzumep W®9, CeHsSnCls + TOS + 
+ jzumep J[®9 cuumaucb Ha JByXyyeBom CnekTpodotometpe H-800 B KiopeTax 
43 (uoopHTa c TetOHOBLIMH MpoKsayKamu (20 1). QneKTpOHHbIe CIeKTPbI STHX 
<CHCTeM CHUMAJIHCb Ha cleKTpotboTometpe C®@-4 B OeH30/IbHOM pacTBope. Ilomsap- 
“HbIe CBOHCTBA OOpasyiOlllHXCA KOMMJIEKCOB OMpeeJIAJIMCb IyTeM H3MepeHHst 
JiMnoubHOrO MoMeHTa JID B OeH3OuIe, COJepKallleM ONpeseeHHOe KOJIMYeCTBO 
SnCla. [purorossenue cmeceli H 3amomHeHHe KIOBET MPOH3BOLMIOCb B repMeTH- 
‘ueCkOu KaMepe B aTMocdepe cyxoro a3oTa. XslopHoe o0B0 HU CeHsSnCls aror 
c JI®S oxpaiienuble B 3eeHbI BET pacTBOpbI C MoOcoH norsouenua 610 mp, 
‘a TakxKe C HHTCHCHBHbIM Moriowjenvem H¥xKe 500 mp (puc. 1). 
- B uycpaxpacusix cnextpax cuctem SnCla + JI®9 u CoHsSnCls + 9 
“Hamm aIoTCesA 3HAUNTEIbHBIe H3MCHEHHA MO CpaBHeHHIO CO CieKTpOM 4HCTOrO 
He (ra6m. 1, pyc. 2), a HMeHHo: 
; 1. UcuesaroT nonocnr norsomenua B oOsacTH 1612, 1420—1400 u 1335 cm", 
“CWJIbHO YMe€HbIlIaeTCH HHTeHCHBHOCTb roocb! 1578 cm™?. Bce 3TH NoOChI CBA- 
Beam C HaIw4veM B MOJeKye AupeHuIsTHIeHa ABoHHOH cBa3vH. Ilosoca 
1615 cm oTHOCHTCa K BaJIeHTHbIM KOJeOaHHaM JBOHHOM cBa3H C = C, uacToTa 
‘forope NOHWKeHA BCJIEACTBHE CONpAKeHHA C (eHHIbHEIMM KoJIbiaMu (°). 
‘Tlonoctt B oG6mactu 1400 u 1330 cm} orHocatca K JedopMalHOHHbIM KoIeOaHuaM 
eTHJICHOBOH Tpynnbl MpH ABoHOH cBa3u (°). Tlonoca 1578 cm™? oTHocHTCH 
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Ta6auua t 
Mupakpacupie cnextppi JOS, aumepa LOS u cucrém LD co SnCl, u CgH;SnCl 


ep 


[ov nm ‘ i (a>) 1 
Bh | plod hes ec ee me ae ¢ | 38 | 48 
Pak ie: Z| * | He | Bre = d oy = ere Pee 
: n< re ray Yn T o nn 
a =, ee SS re ye rox a a 5S B, sN 42 itet 
Balls fal) O° Gg | eo | SF [cel a} Golan m |] es | Se) ore 
E{ n == FI | at state et a O+ S) ae] oat +s 
| | | 
TS ee 1420 | 1420 
| — | 4640 |}1640; — 1400 | 1400 
1612} — — — | 1612 (STONE Lone | wots 1378 | 1378 
1605 | — — | — | 4605 Loo 4338 14337 1335 o} AS3Bnet ol 
1595 | 1595 | — — 1595 | 4595 11328 
S578 175.) or2) | 1570 MST Sm Moi Smie te to 1307 | 1310 | 1310 
LOZZ LOD 4285 | 1295 
1495 | 1490 | 1490 1495 | 1495 | 1495 | 1250 £222) 4219) 
1480 | 1480 | 1480} 1480 | 1480 | 1480 POA % ale) 
1450 | 1445 | 1445 1450 | 1447 | 1450 }4185 | 1190} 1190 | 4195) 4185 | 1490 | 414197 
1436 | 1436 | 1437 1166 | 4166 | 1466 | 14671 1160 | 1160 | 4167 | 


K KoseOaHHAM PeCHHIbHOFO KOJbILAa, IPpHYeM HHTCHCHBHOCTD ee 3HAUHTEJIbHO YBe- 
JIMUMBaeTCH W3-3a8 BSAMMOeHCTBUA C COMP AKeHHOH JBOMHOM CBA3bI0(”). 2. NloaB- 
JIAIOTCA HOBbIE MOJIOCHI MOTIOWCHHA B OOsacTH 1376, 1250 u 1220 cm. 3. Ha6.t0- 
jaetca HeOosbINoe CMeIeHHe MOJOCbI KONeOanuA CeH30bHOrO Kombua 1605 cm 
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Puc. 1. QnekrponHble CmeKTpbl OeH30/IbHbIX pacTBOpoB cucTemM. @ — CeHsSnCl3 + J[O9: 
1 — CoHsSnCls-+ (CoHs)aC = CHe, 2 — CeHsSnCls, 3 — (CoHs)2C = CHe; Cor saci, = 
= 0,082 mon/a. 6 — SnCl44+- 19: 1— SnCla4+(CeHs)2C = CHe, 2 — SnCla, 3 — 

(CoHs)2C = CHa; Coicy, = 0,056. mon/at 


Puc. 2. Wndpakpacupie cnextpp 9 (1), SnCla-+ ®9 (2), CeHsSnCls + 9 (8), 
CeHsSnCle (4) 


HM OJHOBpeMeHHOe ycHJIeHHe ee HHTeHCHBHOCTH. Jia OKa3aTebCTBAa TOrO 4TO 
STH H3MCHCHHA B CieKTpe AHeHHISTHIeHa He CBASAHbI C MOABICHHeM HMepa 
B M3y¥aeMbIX CHCTeMaX, ObII U3MepeH cCHeKTp AHMepa [DD B pactBope JOD 
(puc. 3). B cnextTpe stoi CHCTeMbI HMeIOTCH [Be JOMOMHUTEbHBIC MOJIOCLI, KO- 
TOPbIX HET B CrekTpe MoHOMepa. ITostoca 1665 cm“, ouveBHAHO, OTHOCHTCA K Ba- 
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CeHTHBIM KOJIeOaHHAM C = C-cBa3H B AMMepe. Ilomoca 1285 cm, BosMoxKHO, 
THOCHTCA K JetbopMallHOHHbIM KoeOaHuam CH y fBoiinol cpa3u (°). Hu Ta, 
Apyraxd mosochl B M.-K. cnekTpax cuctem JMO c SnCla w CeHsSnCls ne Ha6so- 
aioTcA; STO ABJIACTCA HAJeKHbIM KPHTepHeM Toro, TO yKa3aHHble BbIe H3Me- 
HHUA B W.-K. CeKTpax OOA3aHbI NPpOMexKYTOUHbIM MpOAyKTaM B3avMojelcTBNA 
[®S c ranorenujamu onoBa, a He Aumepy. B cneKTpax TpeXKOMMOHCHTHEIX CH- 
prem SnCla + J[®9 -+ numep [[®9 (puc. 3) wu CeHsSnCls + 9 + pumep 
[®S ucuesaroT novocbl, CBASaHHbIe KaK C JBOHOI CBA3bIO B MOHOMepe 1612, 
1400, 1335 cm, Tak uc (Bono cBa3bI0 B AuMepe 1665 nu 1285 cm, nu, Kpome 
HOBbIX TIOJIOC B ’ oOnacTH 1376 u 1220 cm}, nosaBaaeTca ene JONOIHUTeIbHaA 
momoca B oOmactH 1525 cm. 
OTO CBUJeETeJIbCTBYeT OTOM, 4TO Ry. 
IuMep TakxKe oOpa3yeT KkoM- hs 
maexcrt c SnCla nu CeHsSnCls. 

B cepuu paOot SBauc ccoTp. 

(§) uccneqoBann uMepusatnio 
A258 npucytceTBuu SnCla. JIBe 
omocbl mordomenua (480 xu 
O mu) OHK OTHECJIM K JByM TH- 
AM IIPOM@XK YTOUHEIX MpOLyYKTOB, 
AKOObI OOPasyIOUINXCA B STHX 
SHCTeMaX: HOHY KapOouua Tuna 
CReMe* mepByio WH 2-Kommse- 
Kcy — Btopy1o. Mp usmepuin 
JMNObHEIM = MoMeHT JI®OD B 
MpucyteTBun u36nITKa SnCla B 10 


3 Ul. - 
1D ibs 2 “eae Boe Veen 1700 16001500 1400 1300 1200 1100cm’ 


TesbHo Ha 0,7—0,8D sre qH- 
| ; Puc. 3. Uxdpakpacupie cnextppt 9 --numep LOO 
TloubHOrO MomMeHTa JIDD B (a), SnCla + JIL®9 + gumep JI®9 (6) 
Gex3one (*). [IpuOmn3nTetbHO 


Tako 2%e AHMObHbI Moment (0,87D) umeeT KomnsmeKc SnCla c 6eH3os0m (*). 
Ecsu Obl 3HaunTesbHaA Joma KomMnsmeKca JIDMD co SnCla naxofunacb B dop- 
Me CcoeAHHeHHH MOHHOTO THMa, TO AHMOJbHbIH MOMeHT OblI Obl 3HAYHTeIbHO 
Bblllie. CleqOBaTebHO, OTHECeHHe MOJocHI 480 Mu K HaNWUNMIO HOHOB KapOonna 
(?) He aBaAeTCA yOeqHTeIbHEIM. 
Tlomocy normomenua B oOnactH 610 mu B uCcCJIeyeMbIX CHCTeMaxX MOXKHO 
OTHeCTH K 1-Komnsekcy. Ilo qanupim A. H. Tepenuna u xp. (°) npu o6pasona- 
HMM KOMMVeKca WuKsoreKceua co SnCla yacTota BaleHTHOTO KoNeOaHHA FBOMHON 
€BaAsH MOHMKAeTCH Ha 115—195 cm™ H, Kpome Toro, NOABAAIOTCA MOJOCbI NOT JIO- 
menus B o6nactH 1400 — 1340 u 1220 em. 
' B u.-k. cnextpe cuctem SnCla + T®9 + aumep LOI u CeHsSnCls + t 
+ [b> + umep J[®9 wmeetca nonoca normomenua B O6nacTH 1525 cm? 
OUeBHAHO, ee CyleyeT OTHeECTH K CHWxKeHHOM Ha 140 cm? uacToTe Kone anus 
Rhee CBA3H B W-KOMIJIeKce JHMepa C ramoreHHyaMH oloBa. EcuiM CuuTaTb, 
TO IIpPHMepHO Ha TaKYIO Ke BeHYHHY CHMMKACTCA YACTOTA KONeOAHHA JBOWHON 
cBa3H B Jt-KOMIIJIEKCe MOHOMEpa C XJIOPHBIM OJIOBOM H TpeXXJIOPHCTbIM (eHHJIOIO- 
BOM, TO MO/loca, OTHOCAMLaACA K STOMY KOeOaHHIO, LOKHA exKATb B OONACTH 
1470— 1500 cmt. K comanenuio, B cucteme CsHsSnCls + L®9 sta obnacTb 
3aKPbITa MOMOCAMH MOTONLCHHA YHCTLIX KOMIOHEHTOB H €e BECbMa TPYJHO IIpo- 
aHaiusupoBaTb. B cnektpe cuctembl SnCla + JOS wa6mosaetca HHTEHCHBHAR 
WupoKkas nosoca normouenua 1480—1490 cm? c ABYMA MaKCUMyMaMH. Onna 
U3 COCTABIAIOMIMX STOrO AyONeTa ABIAeTCA MOMOCOM NorsowjeHHA CamMoro 
1102, BTOPYIO 2K€ KOMIOHEHTY MOXKHO PpaCCMATPHBATb KaK CMEILeHHYIO MOJIOCYy | 
C= C-cBa3u B a-Kommsekce J[®9 co SnCla. 
| Tlospaenve HoBpix nosoc B o6sacTu 1376 wu 1220 cm}, aHanorMuHbix MoJ0- 
aM %t-KOMIIIeKca 1HKsJorekcena co SnCla (7°), MoowkeT CTYKUTb JOMNOJHUTEIbHO 
YkKa3aHveM Ha OOpasoBaHHe N-KOMIVIEKCOB B HCCIeyeMbIX CHcTemax. B orwMuHe 
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/ponycnanue —- 


ts SG 
SS 


ot cuctem SnCla -+ JI®9 u CeHsSnCls + JLO9,.B cucteme (CeHs)2SnCle + 1® 
MbI He OGHapyxXMIM KaKHX-1HOO MpH3HakoB OOpa3s0BaHHA A-KoMMIeKcoB. Pa 
TBopbt (CsH;)2SnCle + LPS B 6ex3oue GecuBeTHEI, HB H.-K. CleKTpe He HaO/ 
qaercd KaKkUX-JM60 M3MeHeHHii 10 CpaBHeHMIO CO CIIeKTpaMH KOMIIOHEHTOB 

CneOBaTesIbHO, YCTAHOBJICHHbIM paHee pa coequHeHHH M0 KOMMIeKCOOG 
pasoBaHuio C JMOKCAHOM COXpaHseTcaA H B CTyuae KOMMJIEKCOB C MOHOMepaMH 
IIpupegennpiit MaTepHam Mo3BONAeT CeaTb BLIBOL, YTO H3 HCCJEAOBAHHEIX CO 
eMHCHHH HE TOJbKO YETHIPEXXJIOPHCTOe OJIOBO, HO, BEPOATHO, H TpeXXsIOpHCTO 
(beHHIONOBO MOxKeT ObITb AKTHBHBIM B PeaKUHAX NOMMMEpH3allHn OWedPHHOB 

B ormmuve oT HHX JBYXXJOpHCToe AHeHHONOBO, MO-BHLUMOoMy, Oyze 
MIpakTW4ecKM He AKTHBHEIM. OTOT BbIBOX corviacyeTca c aHHbIMH paors! (%) 


@Mv3HKO-XUMHYeCKHH MHCTHTYT ) Hocrynusto 
um. JI. A. Kapnosa 23 XII 1960 
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Jloxrxzayp Akafwemun nayr CCCP 
1961. Tom 138, Ns 4 


XHMH fl 


M. Il. KOSHHA, M. 10. JIYKHHA, H. A. 3YBAPEBA, H. JI. CAMOHOBA, 
C. M. CKYPATOB u akayemux B. A. KASAHCKHK 


TEMJOTbI CrOPAHHA HEKOTOPbIX ®EHHWJILNK JIONPOMAHOB 


Vispectuo, 4TO NO HEKOTOPbIM XHMMUeCKHM H (bH3H4eCKUM CBOLICTBaM yrvie- 
OLOpoAbl pia WHKNONpoMnana pe3KO OTMMUAIOTCA OT Apyrux WHKJONapapunoB 
HanomunatoT ovledunEl. [loqoOHno ABOMHO CBA3H, TPeX4JIeEHHbIi WK, HaXxo- 
AULMUCA TO COCeACTBY C HeHACHIINEHHOM rpynnupoBKol, Laer CHCTeMBI, HamO- 
MHHAIOUMe ConpsAxKeHHble (7). 

OObsACHHTh aHOMAJIbHbIe CBOHCTBA WHKJIONpomaHa C TOUKM 3peHuaA KaccH- 
leCKUX TpecTaBeHul O ero CTPyKType OKa3aIOCb HEBO3MOXKHbIM, MO3STOMY 
sTpoeHHe ero HEOAHOKpaTHO OOCy*KLa/lOcb HW JO HACTOsINero BPeMCHH ABIAeTCA 
peimetom jluckyccuH. BenefcTBHe 9TOoro HaKOMJeHHe IKCIePMMeHTAJIbHbIX 
AKTOB, CIOCOOHBIX NOLTBEPAHTb TY WIM MHYIO TOUKY 38peHHA OTHOCHTeIbHO 
CTPYKTYPbI WHKONpoNaHa, ABAeTCA BayKHOM HM HHTepeCHOH 3azlayeli. B stom 
HalipaBJlenuu cemaHo yxe Hemasio. Tak, NOTBep*KeHHem HanGouee cyHia- 
MeHTAJIbHOH ruMoTesbl, COrmacHO KOTOpOH THOpHAM3allMA yrepOAHbIX aTOMOB 
B WUKonponane Onu3Ka K TpHronambuol (2-4), aBmatoTca paOoTbI no BBIUHCe- 
HMIO CHJIOBO nocTosHHon CH-cBa3sei (°), mo u3mMepenuio yraa H—C—H 
B MkJonponaue (°), mo H3y4eHHIO CeKTpOB KOMOHHALHOHHOTO paccesHUA Co- 
MIpAKeHHEIX YreBoAoposoB sToro paya (7), HX peaKUMOHHO! crocoOHocTH 
> u fp. B sTo CBA3H 3HAUHTeIbHbIM HHTepeC MOET NpelcTaBHTb H3y4eHHE 
TeMJIOT CrOpaHHA IWHKJOMpONaHOBbIX YreBOLOPOAOB, Tem Ooulee, YTO B STOM 
HanmpaBsieHHu Moka 4TO cyenaHo oueHb mauo (7, }%). 

; B HacTosmieH padoTe cooOillaoTcaA pesyJIbTATbI ONpeWeeHuA TeMJIOTHI cro- 
ae cbenusmiuKsonponana, 1, l-qucdenualuKsonponana H ABYX CTepeon3omep- 
BbIx 1, 2-quceHuMHKIONponaHoB. CuHTes yrieBOLOpOLOB, CieKTPbl HX KOMOH- 
HallMOHHOrO paccedHHA H H3yYeHHe UX PeaKIHOHHOM CMOCOOHOCTH B peakILHH 
KaTaMTMYeCKOrO PHApUpOBaHHA Opiu ONyONHKOBaHbI panee (77°) . Stu uccse- 
oBaHuA NOKa3saJu, YTO B PeHHMMUKJoNponane u 1, 2-2ucdeHuILNKIONponanax 
HaOsoaerca conpAKeHHe MEKLY TPeXWICHHbIM WHKJIOM H (PeHWJIbHBIMH KOJIb- 
amu, a B 1,1-yqncbenusWuKONponaHe OHO NpakTHYeCKH OTCyTCTByeT. B pabotax 
oOcyxKaeTcA NpW4YHHA STOO ABJICHHA. 

| Vszecruo, ato adpekT COMpAKeHHA CKa3bIBaeTCA HU Ha TeMMOTAX cropaHHA 
BeulecTs. Tak, y H3OMePHBIX JMeHOB, MMEIONINX pasIM4HOe pacnouo*KeHHe ABOl- 
HLIX CBA3el, HAUMeHBIIMe TemIOTH CropanuA HaOUOLaOTCH LA COMps2KeHHBIX 
eres: CrelyeT uMeTb B BUHAY, YTO BEJIH4HHEI TeMOT TOpeHuA He MOryT Camu 
MO ceOe JaTb OMHO3HAYHO YKa3aHHe Ha HAJIMUMe B COOTBETCTBYIOINNX COe,MHeE- 
HHAX HMeCHHO JpipeKTa COnpsAxKeHHA, TAK KaK [pyre CIpyKTypHble ocoOeHHOCTH, 
HalpumMep cTepwueckHe B3aMMOflelicTBHA, MOryT Tak»%Ke W3MeCHHTb BeJIMUMHY 
TenJOTHI CropaHuA. OLHaAKO B COBOKYMHOCTH C ApyrumMu dakTamu (cMeKTpbI KOM- 
OuHallMOHHOrO paccesHHA CBeTAa, MOBeAeHHe BeLeCTB B XHMHYCCKMX peaKIMAX) 
TeMJOTHI CropaHus MOXHO HCHOMb3OBaTb [JIA OWeHKH SpipekTa COlNpsxKeHHA 
B uCCJIeqyeMbIxX BelllecTBaX. 

e/ BenlecTBa coxKurasucb B KaslopumeTpHyecKol OomOe, B KOTOPyi0 OHH TOMe- 
MaIHCb B 3anaAHHbIX TOHKOCTeHHBIX CTeKJIAHHBIX ammysax. MeroyuKa u3mepe- 
HMA TenoT cropaHua omucana pauee (14). B Ta61. 1 mpuBoqATcA tbu3HKO-XH- 
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MHuecKHe KOHCTAHTbI BCe€X YKA3aHHbIX BbIMMe BelleCTB, H3MCHCHHA IHTAJIbIIM 


(AH®) IIpH peaKUHH HX CropaHHA HW JHTAIbMNM OOpasoBaHHnA (AH?) B KHJIOKa 
JOpuAX Ha MOb (1 Kaa = 4,1840 a6c. mx.). JanHbie OTHOCATCA K 2KH.KOM 
(naa wue-1,2-qncdheHulHKIONponana — MepeoxiaxeHHOMy) COCTOAHHIO Be 
ulecTB. BewWuMHbI OLNHOOK aHbl KaK yBOeHHOe CpeHee KBapaTHYHOe OTKJIO 
HeHve OT cpeHero pe3yJIbTata. 

OuTambuun OOpas0BaHHA STHX COeHHEHHH U3 MpOcTHIX BemlecTB mpH 25 
pacC4UHTHIBAIMCb HA OCHOBAHHH MOJYYeHHEIX SKCIEPHMeHTAJIbHBIX JaHHBIX I 


4 25 
SHTaJIbIMAM HX CrOPaHHA MW HSBECTHBIX JHTAIbMMA OOpasoBanua (AH}’)COse (r 
u H:O (xk), KOTOpbie MpWHHMasMCb, COOTBeTCTBeHHO paBHbIMu 94,052 
68,317 KKkan/mMomp (?%). 


TaOuunnal 


T. sa 20 20 2 py co 
OnE n d — An, AH ¢, _ yo tHaiy 
Daud wiciee e hee ean Gak | ate Bea en. | COzpacu 

Menu IULUKONponaHn 1 §5337|0, 9415) 1212 ,0+ 0,2 | 19,0+0,2 0,9997 
Tpanc-1 , 2-qudbeHuaMuKks0- 

Tponau 15,3 |1,5997|1,0346] 1928,7+ 0,6; 39,740,6 |1,0000 + 0,0001 
Iluc-4 , 2-qudenunuuks0- 

1ponaH 36,7 11,5887|1 ,0290] 1951,7+ 0,2) 42,74£0,2 |1,0002 +0,0004 
1, 1-ancderusuuKkaionponax 1,5878/1 ,0330} 1933,3+ 0,8] 44,320,8 |1,0004 +0,0001 


Kak BHHO 43 TAON. 1, OTHOLIEHHE KOMHYeCTBA JBYOKHCH yrulepoja, HaiifeH- 
Horo aHasuTMYecKH (morjomleHHe COz ackapHToM) B NpoflykTax cropaHus, 
K KouMuecTBy COz, pacCdHTaHHOMY HCXOJA H3 HAaBeCKH BelecTBAa, B3ATOH DIA 
CKHTaHHA, OM3KO K CAHHHUe, YTO ABIACTCA KPHTepHeM MOJHOTEI CropaHHA 
UMCTOTLI HCIMOJIbSYeMbIX MpenapaTos. 

Tlouy4eHHble pe3yJIbTAaTbI MOSBOJIAIOT CleJlaTb HEKOTOPble 3aKJIOUeHHA O Be- 
aMuuHe odpekTa CONpAxXeHHA B JaHHbIX BellecTBaX. 

OweHKa BETHYHHE CONPARKeCHHA BDCHHAMAKIONDPO- 
taue. Benwunna comps xKeHHA Noyalach KaK Ppa3HOCTb HalieHHOHK OMbITOM 
TemJIOTb CropaHHuA CeHWINHKIONponaHa HU BHINHCIeHHOH B NpesmosoKeHHH 
OTCYTCTBUA ConpAxKeHuA. BemuncieHHe MpOBeseHO CYMMHPOBaHHeM HHKPeMeH- 
TOB (BKJIa0B) (PeHHbHOrO H WHKJONpONHAbHOrO payuKanoB. MuKpemexT ce- 
HHJIbHOrO paHKasla MOxKeT ObITb JerKO HaHJeH H3 3HaYeHHA TeNJIOT CropaHuAa 
PpasJIM4HbIX  MOHOaTKHIGeH30I0B (77) MH OKa3bIBaeTCA paBHbIM 749,7 + 
+0,1 kkan/Monb. VWukpeMeHT UHKAONpONHIbHOrTO palHKala MOKHO HaliTH 
M3 HajlexKHO YCTAHOBJICHHBIX B TocwelHee BpeMA TensoT cropanna 1, l-qHMe- 
THJI-2-aIKMJILMKJIONponanos (7%) nyTeM BLIYMTaHHA H3 OMbITHLIX BEJIMYHH TeMJIOT 
CrOpaHHA MHKPeMeHTOB, MpPHXOAAMHXCH: a) Ha ANKHJIbHbIH pafuKkan u 6) Ha 
Be MeTHJIbHbIe TpyMMbl, COCHHeHHbIe C OJHHM ATOMOM yrvlepofla (nocieqHAA 
BeJIHUHHA OKA3bIBaeTCA OYCHb OIM3KOH TPH OWeHKe ee Kak H3 1, 1-quMeTHIILUK- 
JIAHOB, TaK Hi 43 2,2- wv 3,3-RMeTH aK aHoB) (?”), MHKpeMenuT TelJIOTHI Crop aHHuA 
IMKJIONPONWIbHOrO paluKasia pH 3TOM pacyeTe OKa3bIBaeTcA paBHbIM 464,1+ 
+ 0,5 kkant/mMonp. Takum o6pa30M, BbIYHCJIeHHaA NO HHKPeMeHTaM BeIHUHHAa 
TeMIOTbI CropaHuA PeHHILuKomponana paBua 1213,8+0,6 xxan/mMonb. Pa3- 
HOCTb M@*KLY BLIYHCJICHHOM TenmoTOH cropaHua (1213,8 Kkan/mMomb) uM 9KcTIe- 
PHMeCHTAIbHO HalieHHOl (1212,0+0,2 xKkan/mMonb) coctapnaer 1,84 
+0,8 KKasl/MOb M MOKeT ObITh HHTepMpeTHpOBaHa Kak BesM4HHa, XapaKTe- 
pusyloulad ConpsxKeHHe B dbeHHAWHKMOoNponane. TlonyaeHHEI pesybTaT nO- 
Ka3bIBaeT, 4TO COMpAxKeHHe B aHHOM Culyyae caOee, YeM Y CONPAKeHHBIX [He- 
HOB (oKOIO 6 KKav/MouIb). 

OweHKa OTHOCHTe€ABHOTO 9HPeKTAa conpakKeHUHA 
BRAUPCHHALUAKAONpONaHAX. Pacuet, anatorMuHblit yKasaHHOMy 
BbILMe, JIA ABYSAMeULCHHBIX (eCHHILHKONpOMAaHOB MpOBeCTH HeJIb3A, TaK Kak 
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T SKCNEPHMCHTAIbHBIX JAHHbIX, HOSBOJIAIOULHX OMpeeJIHTb HHKPeMeHT Ten- 
STH! CropaHHA pasuKaa 


7 Vas 
~ te (CoH) 


_ Wostomy AA AMeHHMHKMONPOMaHOB MPHUIOCh OFpaHHYHTLCA TOJLKO 
PaBHHTeMbHON OLeHKOH sppekTa ConpmKeHHA, T. €. CpaBHeHMeM MX TemOT 

OpaHHA HM TersioT OOpasoBanua. Haumenbuie TemioToH cropaHua oO/ayaer 
rpanc-1,2-qucennuKonponan, a HanOonpueli 1, l-quceHnamMKonponan. 
Pasnuiia B TemsoTax OOpa30BaHHA M@xKAy HMMM cocTaBlseT 4,6 KKau/MoOVJIb; 
DasHMita B TensloTaxX CropaHHA MexK/Ly WHCc- uM Tpanc-] ,2-uncbenumMKsionpona- 
Hamu cocTaBideT 3,0 KkKan/Moub. CiefqoBaTesbHO, HaHOosbilee conpsaxKeHHe 
qadmioMaeTcA y Tpanc-1,2-yudbenumMuKoNponana. ITO NOMHOCTbIO CorsacyeTcA 
> BLIBOAAMH OTHOCHTCJIBHO CTeNeHH CONpAXKeHHA B STHX COCUMHEHHAX, CiesaH- 
HBIMH Ha OCHOBAHHH KOHMOPMAMMOHHOPO aHaJIH3a HX HW CIEKTPOB KOMOMHAILHOH- 
goro paccesHHa cBera ("). 


MockogckHii rocyJapcTBeHHbIli YHHBepCHTeT 

} uM. M, B. Jlomonocospa . 

a Mucrutyt opranvueckoi xumuu uM. H. J. 3eanucKxoro Tlocrynusio 
Axajemuu HayK CCCP 15 II 1961 
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Jloxzagm Akagemun nayk CCCP 
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E. E. KPHCC u 3. A. WIEKA 


B3AMMOMEKCTBHE HEKOTOPbIX PEAKO3EMEJIDHbIX S3JIEMEHTO 
C AUBYTHJIGOCPATOM H WX IKCTPAKITHOHHOE PASHEJIEHHE 


(IT pedcmaeazexno axademuxom H. H. Yepuaesoim 5 I 1961) 


J[uaikuaopple 3pupbt opTo-cocopHort KucoTE! (ReHPOs) mpHoOpes B M0- 
cyleqHee BpeMA OObIoe 3HAaYeHHE B CBA3H C 9KCTPaKIMOHHBIM pa3jleseHHem 
MeTaylioB (*"*'), OnyOMKOBaHHbIe JaHHbIe NOSBOJIAIOT CJleaTb 3aKJIOYeHHE,| 
4TO IpHMeHeHHe LMaKumMpocpaToB oOecneunNBaeT Ooviee BbICOKHeE KoadppuuNeH- 
TEI PacripefeyIeHHA H pa3eCHHA peKO3CMCJIbHbIX 9JIEMCHTOB (p. 3. 9.), FEM 
9KCTpakuMA TpuOyTudochatom (TBO); pasauune ocobOeHHO BeMKO Ip HU3KOH 
KMCJIOTHOCTH pacTBopoB. KoadpulMeHTE! pacnpeleieHHA pH SKCTpakIuN AMas- 
KudocdaTaMu BOSpacTaioT C ATOMHbIM HOMeEPOM JIaHTaHHJOB, Kak 9TO yCTaHOB- 
Je@HO H Wa TpHOyTHIdochata. YBeHYeHHe KOHICHTPallWH HUTpaTOB Pp. 3. 9. 
B BOXHOM paCTBope BbISbIBAeT IPH SKCTPakWAH LuOyTHIdocpaToMm NOHMxKeHHe 
KOSPPMUMEHTOB pacnipesetenua. IlocmeqHee, NO-BHAMMOMY, CBA3aHO C orpa- 
HHYEHHOH PaCTBOPHMOCTHIO SKCTparupylowluxca CoeqMHeHHH B pacTBOpax JH- 
OyTHUNpocata B HENOMAPHbIX pacTBOpHTeIAX. 

KosulvenT pa3sqeseHud AIA COCe€THUX JIAHTAHMOB pH 2KCTpakWH DH- 
(2-sTusIrekcul)ocdatom, oO ManHpmm Tlennapfa u corp. (*), pape 2,5; npu 
SKCTpakLMH MOyTuIdochatom, mo aHHbiM J[uKKeptca u corp. (1), Aad serkux 
JanTanuyoBp—1,95, qua TaxKenbIx—2,6. IIpu mpumenenun TB® xosddpunnenter 
paseJIeHHA HHTPaTOB COCeAHUX JIAHTAHHAOB B 3ABHCMMOCTH OT YCJIOBHH SKCTpak- 
WM sexKAaT B Mpegenax oT | go 2 (?, ¥). 

IIpomeccbl SKcTpakWHH HU pasqeleHHA p. 3.9. HOyTHdoctatom uccweo- 
BaHbl MAIO, XOTA peaKIHH C yuaCTHeM STOO COeEAMHEHHA NpeCTaBsAIOT HECOM- 
HeEHHbIM WHTepec. B cBa3H C YKa3aHHbIM HAMM W3y4aICA COCTAB KOMIIJIEKCOB,. 
OOpasyIOULMXCH MPH B3AMMOMEHCTBUM MOHOB Pp. 3. 9. C WHOyTHdocaTom, onpe- 
JeJI€Hbl HX KOHCTAHTbI HECTOHKOCTH, a TAK*KE MpOBeMeHo pasfeleHHe HECKOJIbKUX. 
map p. 3. 9. 

Monti MetaoB pearupyr1oT c Auamkuadocpatamu mo peakuun 


M** + nAHA= MA, 4+ nH’, (1) 


re HA — ofHoocHoBHan KuCIOTA, AMaIKuIocdaT, B Halem cryuae AHOyTHI- 
tbocdbat (CaH9O)2HPOz, o6osHagaempmi HBO. 

Besuanuny n, T. €. YNCIO MOTeKyA WHOyTHNdocata, BCTYMaIOWIMX BO B3aH- 
MOJleHCTBHe C HOHAMM MeTaJa, ONPeAeIANH 0 JaHHbIM pacnpeyeseHua HHH- 
KATOPHBIX KOJIMYECTB Pp. 3. 9. IPH MOCTOAHHOM KOHIEHTPalHH aSOTHOM KUCJIOTHI 
B 3ABHCMMOCTH OT KOHWeHTpannH HJ B® sp CCla. n onpesensetca Kak TaHrenc 
yria HaksoHa KpHBoH log gm — log [HA B®] (qm — KoahdunnenT pacnpene- 
J@HHA p. 3.9., paBHbIli [Mlopr /[Mlsoqu). Haliqeno, 4To Ia HeoxquMa M mpaseo- 
uma 2 = 3; 3TO COOTBETCTBYeT JAHHBIM, NOJIYYeHHEIM JpyrHMu UccJeLoOBaTe- 
TAME: Tura pe 845: (7,0, 4) 

Tlu6ytusocpar B HeENOJApPHLIX pacTBOpHTeIAX DuMepH3oBan (°, 14), nosTo- 
MY eo COeIHHEHHAM C MeTaJJIaMM, OOpasyIONIMMCA TPH IKCTPaKIHU, NpHMHCHI- 
Bayo cocras M[H(J[B®)e2]s. Srv coequnenua, no Tennapzy (*), apasiotca BHYTpH- 
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 Yiif BbIACHeHHA YCJIOBHH OOpa30BaHHA MpOcTbIX WM KOMIMVICKCHBIX coeqH- 
HUM p. 3.9. C AHOyTHGocHaToM MbI MpHMeHHIN CesyrollwMe MeTOAbI UCCue- 
OBaHHA: JpoOnoe W3BeueHHe MeTAJIIAa 3 BOHBIX pacTBopoB pacTBopamu 
B® B ueTbipexxOpHcToM yraepose, BbiqeseHHe COoeMHHeEHH HW UX XUMUUe- 
HH aHaJiv3, ompeyeeHve paCTBOPHMOCTH MHAMBULyaJIbHbIX COeCMHeEHHM B 
acTBOpax qaOyTHsocpara B H€BOJHOM pacTBopHTeve UH pacripeseienne p.3. 9. 
[KY BOJHOH Hu HeBOAHOHM cbasamu. 

IIpu ApoOHoM vsBeYeHHM HTTPUA M3 BOMHOTO pacTBOpa pacTBOpamu HOy- 
wdocata B CCla HalijeHo, 4TO BeCb HITPHH H3BeKaeTCH HeBOLHOM (asoli 
HJ{B ® (r-momp) 

Y (r-aT) 

T HS30bITKA fuOyTumdocdata, Ta6Oauna 4 
Opasyromleecnh coelwHeHHe UM He 


M JOCTHXKCHHM OTHOUMICHHA 3ro YKa3bIBaeT Ha TO, 4YTO, eCJIH 


PactBopumocts Yb(1B®)3 B pacrsopax qzu6yTHa- 


0 (Ib®)s. WM HMeeT COCTAB cbocaTa B YeTLIPCXXJIOPHCTOM yrulepoze 
AVI b®)s. ~ ra 
. Kony. | P 2 
_ Vinqupuyyapupie TRepfble Co- (HB), Mocth 8, aise log S | log K 
HeHHA HeowuMa u uTTepOua CCl Moa/a} Mon/a-10 
WIyuaNH pw CMeLIMBAaHHH B 
a3HbIX COOTHOMICHHAX paCTBOpOB 0,0005 125 —3,3 | —5,90} —0,95 
OOTBETCTBYIOWUX HHTpaTOB Cc ae ed Tey Te Be 
= ’ ’ 4, eS lec 
MOyTuocpatom WI ero cnup 070050 | 3220 ee es oe 


OBLIM pacTBopom. Buizeaupuine- 
4 OCAAKM OTMIBAIM OT CBOOOI- 
OrO KOMMOHeHTA BOO MpH U3ObITKe HUTpaTa PpeMKO3eMebHOFO MeTaJa 
WM CUMpTOM H Ss*PHpOM pH H30bITKe AHOyTHdocdhata. BoicymienHbIe Hay 
Bebopsane AaHTHpUoM CoesqHHeEHUA COOTBeTCTBOBaIH cocTtaBy M (J[b®)s. 


OnucaHHble OMbITh! He MOATBepxKMalH OOpasoBaHHA KOMIMVJICKCHBIX CoeHHe- 
nit p. 3. 9. C OOJbIIMM OTHOMIeHveM UHCa MOMeKyJ AHOyTHMochata kK p. 3. 9. 
em 1: 3. B cBa3u ¢ STM MBI U3yauIM TaKxKe pacrBopumoctb M(JIb®)s B pac- 
mp2% B CCls, 41a “ero HCHOb30BaH pavoakTHBHEIM H3oTon Yb”. 

' Hs fanuprx TaOn. 1 BuyHo, uTo c yBeiM4eHHeM KoHeHTpaunu HIB® Bs 
acTBOpe pactBopumoctp Yb(JIb®)s moppmuaetca, 4TO yKa3bIBaeT Ha B3aHMO- 
ae 


Yb (B®), + n (HOB®), = Yb [H (B®)s]s. (2) 


Bitonaras, YTO KOHILCHTPaluA OOpasyloulerocaA KOMIVIeKCa paBHa pacTBOpH- 
OcTH S, MOXHO BBINHCINTb KOHCTAaHTY paBHOBeCHA peakIMH oOpas0BaHus 
MIIEKCa WH OMpeeIHTb 4uCIO MOWeKys AHOyTUNMdhochata, BCTYNaIONlHX B 


gram (2): 


‘7 ene 


[Yb {H (1B®)o}3] 


a [Yb (IB®)s][HIB®)s)” ’ 


(3) 


MM, Tak KaK B NpucyTCcTBHH TBepsol daset [ Yb([B®)s] moxwxuo cuuTaTp m0- 
‘ K pucy Pp 
AHHOK, 


i heattng 08 
R A= boy)" se 
f 


Ilo nwakaony Kpusonw logS—nlog[(HIB®),] uatigzeno, uro n= 1,5. 
WaeT OCHOBAHHe 3aKJIOUHTb, 4TO B H3ObITKe KOMMeKCOOOpaszoBaTedA 
a3yetca coequHeHHe Yb(JIB®),-3HIB® unun Yb[H(AB®),]; 
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Koncranta papHorecus KK’; xapaktepusylollad sHeprHio IIpucoe,MuHeHH 
COJbBaTHpYIOWNX MOJeKy, BbIYHCMeHHad M0 ypaBHeHuio (4) H paBHa 
~ 0,1, mo_Teep»xzaeT cua6yio cBa3b Mexay Yb(JB®), u qu6ytuacociatom 

O6pas0BaHHe pH aKcTpakunH KoMMeKkca M[H(JIB®).], una MA; (HA) 
Jtromcen u Xa (15) onMCcbIBaloT ypaBHeHHeM: 


M* + 3A~ + 3HA = MA, (HA);. (5 


Orciojla KOHCTAHTa PaBHOBeCHA Ke ONpeAeIACTCH OTHOMEHHEM. 
[MAs(HA)slopr 


K = eee ° 
[M**] sonn [A- E BOJH [HAL a 
Jia onpejeneHuad cTeneHH 9JIeEKTPOJIHTHYeCKOH MHCCOWMaLMH H3y4aembl 
KOMIJI€KCOB B BOJHOH chase MbI H3SMePHJIH MOJICKYAPHY!O BJIeEKTPOMpPOBOAHOCT 
HacbiljeHHoro pacTBopa Nd(J[B®)s (6,2 -10°* mon/a) npu 20° u Hau ee paB 
Hol 235,5, T. €. B BOXHOM paCTBOpe KOMIMJIe€KCHI p. 3. 9. C AnOyTHIdocHaTo 
B 3HAYHTeIbHOM CTeMeHH MAHCCOMMMpOBAHEl. 
[MAs(HA)slopp 
5 Me leone 
Me€HEHO KOSPpHUHeHTOM PaclipeseNeHHA J , A KOHCTAHTa paBHoBecua K moxe 
ObITh pekcTassieHa ypaBHeHvem 


log K = log gm — 3 log [A~] — 3 log [HA] (7) 


YunTbIBad 9TO, B ypaBHenuu (6) oTHOMIeHHE MOET ObITh 3a 


Tlomb3yaAcb HMeIOULMMHCA B JIHTepaType KOHCTaHTaMH pacnpeleeHuA 1M 
OyTHIpocpaTa Mex Ay pacTBOpaMH a30THOH KHCJIOTHI H HEBOLHON (pa3soli, a TaKK 
KOHCTAHTaMH JLMMepH3alluu HW AMCCoMuMaluu WHOyTuMdocpata B TaKUX CHCTeMa 
(16, 1”), MbI onpewemuu 3HaueHne log K 1a KOMMIeKCOB NpaseoqHMa, HeOAHM 
Mu uTTepOuad c WuOyTudocdpatom Tuna M{H(J[b®)els. Stu BemuHHbI, COOTBET 
cTBeHHO paBHble 15,0; 15,3 u 18,5, copnagaiwT co 3HaueHuem log K = 16,8) 
HalieHHpim J]iouwiceHoM JIA TaKoro »%Ke KomMseKca eBpomusa (1°). 

BouJbiloe pasIM4ve B MpO“HOCTH KOMMJI€KCOB HTTPHeBbIX HW WepHeBbIX Je 
MeHTOB IPH 9KCTpakILMH AuOyTHcocaToM MOET OBITb HCHOJb30BaHO JIA HX 
pasqelenus. 


TT aiG.st Mian 


KospuuvenTel pasqeienua p. 3. 9. NpH a9kcTpakuun TBO un HABO 


iS o2 o ks 5 oe om ' 
f g ES | ge | Noganon S| 80: ie Neuer 
a3yeuae- 7 Tm 540 Pa3nemse- el Ta NOR 
Mad Mapa : 04 26s : Maa Tapa u Br) gos 
(M’—M’’) =o aa] 2e= loxcrpa-laxctpa-| (M’—M”) ES HA] BS loxcrpa-laxcrpa- 
6 3&6| S&. | kuua | xnusa Be See] Sa. | xuua | kuna 
M2 |Msee] Ove |] THO | TE® Ms | Mne| Ox= | TO | DBD 
Nd—La | 0,52] 1,0 | 4:4 | 4,44] 3,4 |Ho—Nd | 0,53 | 0,05 | 4:99 | — 93 
Nd—La |17,0 | 14,0 1A ORG 7,0 | Ho—Nd | 0,53 | 1,0 | 4:99 — 139 
}Y—Nd ONG ts 4:4 | 0,84] 202 ||Ho—Nd |-0,53 | 1,0 | 4:4 — 466 
Y—Nd |17,1 iG, IRA Shc a) Asie | 


Kak NOKa3pIBaioT aHHble TAO. 2, KOIPPHIMeHTH pasfeeHuA Np SKCTpak- 
WMH JMOyTHIpocpaTOM 3aBHCAT OT MOMOKCHHA QICMeHTOB B rpynie JaHTaHH- 
OB, OT COMepKAHUA ASOTHOH KMCJOTHI B BOAHOM ase, KOHMeHTPalHn nuOyTHaA- 
(poctaTa B HeBOAHOM HM OT COOTHOMIEHHA pa3eHeMbIX 9JIEMCHTOB B HX CMeCH. 
Tak, Hanpumep, cpequni KosppUMMeHT pa3sqeeHHA AIA COCeEMHUX MaHTAHH OB, 
BLIYHCJICHHbI 10 KoMppuHeHTy pasyqeieHua Jit nappr Nd — Ho B 3aBucumMocTu 
OT YCJIOBHM SKCTpakIHH, B HAWIMX OMbITaX usMeHsAeTcA oT 1,9 po 2,4. 

IIpu peskcTpakWuH 93uIeMeHTOB M3 HeBOLHOM cba3bl MOXKHO OCYLLECTBUTS 
JOMOMHUTeIbHOe paseseHHe, HCHONb3YA Pa3/IM4HYy!IO MpOUHOCTb KOMMIeKCO 
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3.9. ¢ AuOyTHdochatom. Tak, 3/IeMeHTHI WepHeBOli TpynmMbl ocaxKaioTca 
“HEBOMHOM (asbl WLaBeeBOM KHCJIOTOH; UTTpHeBbIe 9JIEMeHTHI, B TOM 4HCWIe H 
Tpit, B 9THX YCOBMAX HE OCAKMaOTCA, B PeSyJIbTATe Yeo MPOHCXOLHT Jo- 
OMHUTeMbHOe pasfenenue. MtTpueBple 9/IeEMeHTHI MOXKHO BbIeNMTb H3 pacTBO- 
0B B AuOyTHNocHaTe c NOMOMIbIO eLKOrO HaTpa. B KayecTBe IIpHMepa MOxKHO 
PMBECTH Pe3YJbTATLI OMHOTO H3 OMBITOB pa3eJeHHs HEOMMa H TOJIbMHA H3 
ecu, cosep»Kamjeit 10 moa.% Ho(NOs)s B CyMMe HUTpaTOB, B KOTOpOM TocuIe 
OBeIeHUA OJHOTO WHKNAa OUMCTKH (9KCTpaKUMA HM pedsKCTpakIMH) NosyyeHo 
4% oKHCH HeofsuMa uucTroToH 99,2% u 98,7% OKHCH TOJbMHA 4HCTO- 
0H 99,8%. 
VUucruryt o6ujeli H HeOpraHHuecKOH XHMHH Tlocrynuso 
Axajemuu HayK YCCP 31 XII 1960 


IMTHPOBAHHAA JIMTEPATYPA 
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Jloxnagm Akagemun nayk CCCP 
1961. Tom 138, Nb 4 


B. A. NMEHTEFOBA, 0. MOTJI u B. FEPOYT 


O BbIJEJIEHHM (--)-6-KAMHHOJIA H3 KABUUbI PINUS SIBIRICA 
R. MAYR H EPO HAEHTHUHOCTH C TOPPEOQJIOM 
MW CECKBHTEOJIOM 


(IT pedcmaeaexo axademuxom B. A. Kasaxckum 29 XII 1960) 


Ilpu anamu3e TaxKe0ro KeLpoBoro Maca, MOJIyYeHHOFO Mp MpoOMbIIIeHHO! 
epepaOoTKe %KHBMWbI cHOupcKoro xKeflpa (Pinus sibirica Rup. Mayr) 
Obl BbINeIeH CeCKBHTepneHOBbI cmupT cocTtaBa CisHeO ¢ T. ma. 137° 
fale? + 111,94°, merko BosroHsioulMiica B Bakyyme (7). 

B HacTosulenH padote STOT CIMPT BbIJeeH METOJOM aCOpOMMOHHOH XpomaTo 
rpacdbHu Ha OKHCH aJIOMHHUA W3 HeMTpaJIbHOH YaCTH XKUBUIbI Kefpa; mocuie nepe 
KPHCTaJJIM3alMH WM BOSTOHKM OH HME CJlefyloulwe KOHCTAaHTHI: T. mt. 141° 
Foleo 116,47 

[Ipv HacbiIeHHH Tra3s00OpasHbIM XJIOPHCTbIM BOJOPOMOM CeCKBUTepmeHOBOr 
cnupTa B cpesle BlaxKHOrO ac:upa Obl nowyaeH (+)-KaqMHeHTuypoxsopuy 
Monsen tS 5 [a }20 +38,6°. Ilpu okucieHHH OKHCbIO OCMHA BBIJeeH KpucTan 


aMuecKHH TpHon c T. na. 157°. 

Viudpakpacubii cieKTp CnupTa oKasaJicd WJeHTHGHbIM cneKTpy (—)-6-Ka 
juuHoua (*), W30MpoBaHHoro paHbile H3 SdHpHOTO MaCJIa MOK KeBebHUK 
(Juniperus communis L.), 41a KoToporo mpefioweHo cTpoenne I (3). Mexog: 
H3 S9THX JLAHHEIX, MOXKHO CHHPTY W3 %KMBUIUbI CHOupcKOrO Kepa OLHO3HaUH 
IIpHaTb cTpoenve 6-KaMHONa, ONTHYeCKHe %Ke CBONCTBA H CBOMCTBA AHrHApC 
XJIOpHa TOBOPAT B MOb3yY TOO, YTO OH ABMACTCH ONTHYCCKHM AHTHMOLO! 
(—)-6-Kagqunoia. Takum o6pa3om, ero KOH*HrypallHi0 MOXKHO BbIPasHTb PopMy 
aon II 


| | 
To dors Var 


1 ane 
coe ei 
| 

To TA 


B smutepatype(*) omucaH Tak Ha3bIBaembIi Toppeon (u3 Torreya nuciferé 
c T. na. 139—140° xu [a]20 + 107,1°. Smouckue aBtopnt coobuaioT, 4To Top 


peo MaeT KaMeHrHApOXOpHA, HO B NpOTHBOpeyHu C STHM COOOMAIOT, UT 
MipH O3OHHPOBaHHH Toppeoa Obl MOyYeH aueTOH. CpaBHHBan 3TH (aKTbl 
HalliH J\aHHbIe, Mbl CUHTAeM, 4YTO TOPpeO HACHTHYeH BBIeIeHHOMyY HaM 
(+)-6-KaquHony HM ero CTpoeHHe no3TOMy MOXKHO BbIpasHTh dopmysol I] 
Tak HasbilBaeMblli CecKBureo, NomyueHHbIt Ce6s (5), u Pinus pentaphyll 
oO/laaioT KOHCTAHTaMH O4eHb OIM3KMMM K KOHCTaHTaM (+)-6-KaquHoua (T. Hd 
Aodayestnt [a ]20 + 99,5°). Ce69 Bbilenm H3 cecKBHreoma (+)-6-KaquHeH ruspe 
XJIOPHA. ITO MaeT OCHOBAHHe CUNTATH, YTO CeCKBUFeOo TakKKe HeHTHMeH (+) 
6-KaJMHOWy. 
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IKCHNeEPHMeCHTANbHAA YACThH 


Bugwenenue O-KaguuOonraA. 120 r KuBHUEI Kefpa OOpadatHiBaIn 
DM KOMHATHOM Temnepatype 1% BoZHbIM pacTBOPOM efKOrO HaTpa. OKCTpak- 
wei 9upom nosyanin 30 rT HeEHTpasbHbIX BeULeCTB, KOTOpble xpomaTorpadu- 
Ba Ha HeTpaIbHOH OKHCH amiomuHHA (1,5 Kr). OuONpoBanHve npoBosuaTt 
TpomeHHbIM 3Hpom c MoclexyiomumM mnpu6asnenvem 15 u 50% Gensona, 
eH30JI0M HM cnupTom. [Ip s10MpoBaHun OeH3O/IOM Nosy4ena KpUcTalnyecKkast 
pakuua (450 mr). BpiqeneHHble KpHCTaJJibl NepeKPHCTAMMM30BaIH H3 MeTpo- 
iHOrO abupa HM BOsrOHAMM nox Bakyymom, T. mi. 141° u [ao + 118,4° 
f= 287; cnupt). 

(+)-Kangueuw Aurugpoxanopuy. YPasoo6pasnnii xopHcTbii BO- 
jopoy nponyckau uepes pactBop 6-KaznHOvAa (300 mr) BO BaxKHOM supe (5 Mat) 
qeuenue 4 uac. Ilomyyenubie KpHcTambl mocie Tpex NepekpucTaiMsaln 
(8 sTHNaueTaTa uMenH T. m1. 118° u [al?? + 38,6° (C = 3,68, xopocdopm). 
~~ Kagunan-l,4,l0-rpuoa. K 50 mr 6-Kaqunena B cyxom acupe (4 Mu) 
1 mipuOaBsen pactBop OsOs (62 mr) Bcyxom 3upe (4 Ma) uw nupHAMHe (0,3 Ma). 
pes 48 yac. BLINaIM KpHCTamsEI, KoTOpbIe Opin OOpaGoranLl no cniocoby (°). 
PILEICHHBIM TpvO umMen T. mt. 157° (nerponetupili sup u Genson 3: 1). 


E Hafizeno %: or 7 ales H 10,74 
Cis HegO3 (256, 4). BarucseHo % : CO a Leb Me Bala) 


_ Wucrutyt opranuyeckoit xHMHH HW OHOXHMHH Mocrynsio 
UYexociopaukol AKajemMHuH HayK 5 XI 1960 


XMMUKO-MeTaJJypruyecKHit HHCTHTYT 
_ Cu6upexoro orgetenun AKxagemuu nayK CCCP 
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Jloxnnagam Anxangemun nayk CCCP 
1961. Tom 138, Ni 4 


VY. B. PABHHOBHH, B.-H. TEJIBHOM, TM. H. HAKOJIAEB 
WM 4teH-Koppecnonyzent AH CCCP ©. A. PASYBAEB * 


TEPMOXHUMH A B3AMMOJIEMCTBHSA PEKCAITHJIAUCTAHHAHA 

C NEPEKHCbIO BEH3OWJIA 
‘Henapyo T. A. Pasysaes,.H. C. Basankun u O. A. Ilenerxopza (4) yera 
HOBHJIN, YTO TEKCAITHJIAMCTAHHAH B, OCH3OJIbHOM pacTBOope IIpH KOMHAaTHOHM TeM 


llepaType BsauMoselicTByeT C NepeKucbi0 Oensoua, Ipu4em OOpasyeTca GeH30a 
TPHSTHIOIOBa. PeakiMA BbIPaxkena ypaBHeHHeM 


(CzHs)6 Snz + (CsHsCOO), —. 2 (CzH5)3 SnOCOC,Hs. (y 


Tak Kak HV WepeKucb OeH30NIa, HH FeKca9THJIMCTaHHaH CaMH Mo cee np 
KOMHATHOHM Temnepatype He pacaarorca, TO HX JlerKoe B3avMOelcTBHe CODAC 
HeHO OOpasoBaHHeM MpOMe@xKYTOYHOrO KOMMIeKCa WJM JpyrMX KOMIIJI€KCOB 

yeTbIPeX- JIM60 BOCbMHYICHHBIMH KouIbiaMH. Anaorv4 
(CaHs)gSa—A— Sn(Catt HO pearHpyeT rekcasTHJIAuNMIOMOaH Cc TepeKucbIO OeH 
6 | 30a. . 
Gio bocacag B janHot padore usyyeHa TepMOXHMUA peak 
l M@XKLY, PEKCAITHJIIMCTAHHAHOM H Tepekucbio OeH30nMa 
mpHuemM m0 mMeTo<wuecKHM cooOpaxKeHuAM B Ka4eCTB 
pacTBOpHTeA MCHOMb3OBaICA AMOyTHIpTataT. OcHOBHOH WebIO ObIIO onpe 
JeNHTb TenoBol spipeKT AByMA’ NyTAMM: HemMocpefCTBeHHO, T. €. 10 BBITE 
NAIOUCHCA IPH peaKIHH TemioTe, H MO TemoTaM ropeHusd peareHToB, CormacH 
ypaBuenmio (1). Mmesocb B BHI, YTO COBMAeHHE COOTBETCTBYIONIUX pesyJIbTA 
TOB OBO Obl YOeAUTebHBIM JOKa3aTeJIbCTBOM OTCYTCTBUA MOGOUHIX Mporec: 
cos. Kpome Toro, npeAcTaBiaso MHTepec COMOCTaBHTbh MpOUHOCTb pasppiBaio: 
WLMXCH oOpasyromluxcs ATOMBBIX ‘CBA3CH TPH peakWMu, a TaKKe CpaBHUTE 
sHepruio cBa3seH Sn— Sn u Sn —C. 

HenocpeycTBeHHoe onpesemenve TemoBoro asidekTa peakiHu MpOBOHJOCE 
pH MOMOLLH TpelH3MOHHOrO afMaOaTM4ecKorO KaJlOpuMeTpa, oMMcaHHOre 
C. M. Cxypatospm (?). [Ipu6op Oni ycoBepuieHcTBOBaH TOCpeACTBOM BBeeHHs 
TpeX MOMOTHUTeIbHbIX OOOO4eK, YTO OONerUMIO MOcTuKeHHe aua6aTH4 HOCTE 
TeMJIOBOrO pexHMa. 

PacrBop MepeKHCH OeH3OHa MOMeL\aJICA HeMOCpeACTBeHHO B KaslopuMeTp i 
YeCKHH COCyA, a TeKCAaSTHJIMHCTAaHHaH JO CMeINeCHHA HaXOMMICA B BaKYYMUPO: 
BaHHOM aMIyJle, ONYUeHHOH B TOT 2%Ke Cocyf. OnpesemAnach A YAHTHIBAIaCb Tel 
OTA, CBA3AHHAA CO CMeIICHHeM JMCTAaHHaHa C pacTBOpoM MepeKNcH HM pa3s0u 
BaHHeM aAMIYJIBI. 

TelJOeMKOCTh KAJIOPHMeTPHYeCKOM CHCTeMbl, BKJIOUaA PaCTBOp TepeKHCl 
WM aMIyJly C J\MCTaHHaHOM, ONpeleiamach Nepex KaxKbiM onbiTomM. IIpu 9TON 
MCHOMbSOBA/ICA M€TOL HarpeBaHWA 9IEKTPUYeCKMM TOKOM HM IIpHMeHAaCb OObIY 
HaaA B KalOpMMeTpHu annapatypa **. 

Havaipnad KOHIeHTpalua pearenToB Opa nopsgzKa 0,1 mows/a. OnbiTE 
mpoBowuiucb mpH 40°, Tak Kak MpM MeHbUIMX TemMMepaTypax peakilMs 
UseT OYeHb MeWeHHO. []poqoKUTeIbHOCTh onbITa Opa oKONO 10 yac. 3a 97 
BPeMA KOHICHTPallua MCXOHBIX BeUIeCTB yMeHbINAIaCch npHMepHo Ha 20% 


* B cuuTese rekcasTHIUCTaHHaHa H aHa/lM3e peaKWMOHHEIX CMeceli MpHHuMasa yuacTH 
A. C. Kupuaaopa. 


** B pacuerax Obwlo npwuato, yto 1 Kam.— 4,1840 ax. 
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eIM4eHHe TeMMepaTypbl B KaJIOpuMeTpe cocTaBAO OKONO 2°, a KOMHUeCTBO 
eNMBUeHCA TenOTEE 35—40 Kan.; TouHocTD. onpeyleseHuA STO BeIHUN- 
okoio 1%. KounTpoJbHbie OnbITEI MOKasa/N, YTO TenOTA, BEIT AIOMLAACA 
PH HaXoxKeHuH B KanOpuMeTpe TOAbKO pacTBopa rekcasTHIHCTaHHaHa WI 
OJIbKO pacTBopa nepekucu Oen3ouna, B Teyenne 10 yac. npn 40° cocraBaser 


: 


fenee 0,5% oT TenOBoro SdiekTa peakiun MexLy STHMM BeecTBaMH. 
 Tensiotel ropenua onpesenaunch B KanopHMetpe c GomOoit. IIpu6op umen 
JA, CNEWHAIbHBIX pHcnocobieHu AA YMeHbILeHHA TensooOmeHa Co cpenor. 
fen10Boli 9KBUBaNeHT KaopuMeTpa COIN ONpenemeH NO STaOHHOIl OeHsOHHO 
micnote (AH = 6323,8 + 5 xan/r), c Tounoctbio 0,1%. Broguaucr mlonpaB- 
M, OOMHbIe Np usmepenun TenyoT cropaiHua. TounoctTS paOoTbl ycTaHOBKH 
{ MeTOAMKU Oba NpoBepenHa MocpelcTBoM onpemenenus TenTOT cropaHua 
(MMMYCCKH UMCTEIX OeHsONa H rauuepHna. Hawn sHagenus Jina 9THX BeMecTB 
OBMa JIM C COOTBETCTBYIONIUMH JHTepaTypHEIMH LaHHBIMH (3) c TOUHOCTHIO 0,1%. 
fax kax A. A. Banangun c corp. (“) nocpezctBom pentrexoctpyKTypHoro ana- 
M3 NIpOLYKTOB CropaHuA TeTpasTHJIOJOBa NOKasa, YTO CropaHue B KasOpu- 
feTpu4ecKOH OomGe HeT Ao OOpasoBaHUA ABYOKUCH O0Ra Ge3 TIpuMecH OKHCH 
TO HIM MCTAJIJIM4eCKOFO OJIOBa, TO Mbl CUMTAIM, YTO TAK 2Ke WeT Mporecc cro- 
AHA TeKkCasTHJIAUCcTaHHanHa. 

_ Anasus cmeceli rexcasTHALUCTaHHaHa H MepeKUcH Sensona IIpOBOAWJICA HOO- 
eTpHuecKH. Cuauana pacTBopom liona OTTHTIPOEBIP AIC A JUCTaHHaH (peaks 
Wet c oOpasoBannem loqusa TpustusonoBa). 3atem Wis ONpeseeHHA nepeKucK 
OOaBIAJICA H3ObITOK HoOLUcTOrO Kanna, PaCTBOP NOAKUCIAJICA,M BHILeMBWIHHCH 
(Of OTTHTPOBEIBaJICA THMOCyLUTOM. TouHocTh 9TOFO MeTONa aHaIN3a—2—3 % . 
_ Cwutes rekcastunyuctannana onncan B (5), a 6engoata TPHSTHIONOBA B (*), 
3ce UCHOMb3OBABLINECA BemlecTBa OLIIM THaTebHO OUMMeHHI. IIpu d@pakuuon- 
(OM MeperonKe AMcTaHHaHa Obia oTOOpana cpakuus, KuNeBMad mMexay 161 
[ 162° npu 23 mm pr. cr.; 1% 1,5377. Beusoat umen T. na. 78 — 79°. Tetpa- 
TUNONOBO KuNeO npH 177,8° (760 mm) u umesno n° 1,4716. CootBercrByioujie 
aHHble WuTepatyppl: 175 — 178,5° uw 1,4717 — 1,4722 (4). 

_ Pesyibratbl KaslopumetTpnueckHx W3MepeHHh mpuBezenbl B Tabs. 1. Hs 
THX J\AHHBIX CyleqyeT, YTO CpefHee 3Ha¥eHHeE TenMOBOrO adeKTa peakwuu B 


: Taonmuna 1 
Tlauubie HemlocpesCTBeHHIX H3MepeHU TennoBoro acbdeKtTa 


; Tlpopearupogano, MMOJIb '', —AH peakuHH, KKaJi/MOJb 

Ne — AH usMe- 

Ne onbita ‘peHo, Kas at : 

mepekucu cTaHHaHa mo mepekuew | no craHHaHy cpeaH. 
1 0,375 0,395 40,6 108 — 103 105 +3 
2 0,355 0,385 41,3 Jalal 107 TA2) 25 
3 0,310 0,335 ore ponds 104 108 +4 


actBope— AHP? = 108-5 KKal na | Modb rekcasTHILucTaHHaHa. HK 


epekHcH OeH30MNa. Sta BeMMYMHA OTHOCHTCH K TemMepatype ombita 40°. 
Wako pacueT NoKa3an, 4TO NonpaBka ia npaBesenun AH x 25° waxogurcs 
jmpefenax OWIMOKH SKCHepHMeHTabHOM BeMUHHEI TemoBoro sexta. 

_ Haunupie 0 TensoTax cropaHusd npuBesenbi B Tab. 2.. Kpome pearentos (1), 
SsyueHo TeTpasTusooBo. Ero TenmioTa cropanua -Oplia Hy*KHa Jia pacueta 
Hepruu eBasv Sn — C, Tak kak fanHble uTepatypy (‘,.°} 06 sto BemMuuHeE 
HaYHTeIbHO pacxosATca. 


Pie Ww Ta6auna 2 
TensoTbl cropaHus 


— AH, kkat/mMounb — AH, Kkan/MOJ» 


BenmjectBo To WHT. ~ 
nO aBT. WanHbim 


| 


(CoH ;)35nOCOCgH; | 1907 +4 | 1552 (): 
853 


10 JIT. 
WaHHbIM 


BemjecTBo 


no aBT. 


3H;).Sn 1554 +3 
7 2379 +3 


1546 (4) | (CsHCOO)g : 
1523 (8) 


Pacuer TensoBoro siiekTa peakwHH (1) no AaHHbIM aBTOpOB O Terv0Ta 
CropaHusA PeKCaITHMMCTAaHHaHa M OeH30aTAa TPHSTHIONOBa H NPHHATOMY B J 
Tepatype (*) 3HaveHHio TemJIOTH Cropanus NepeKHCH OeH30H1a * NpHBOLUT K p 


ayibtarys AH Ome 5 KKa Ha 1 MOdb 10000 H3 HCXOJHBIX BellecT 


mpu 25°. Sra BemM4HHa OTHOCHTCA K peaKIMH MeXKLy KMAKMM reKcasTHJIANCTA 
HaHOM H TBepol mepeKuchio OeH3ova C OOpasoBaHHem TBeporo OeH30aT 
TPHSITHIONOBA, T. €. K peareuTaM B MX CTaHapTHbIX COCTOAHMAX (cT. c.). Te 
OBO sbteKT peaKIHH B pacTBOpe MOXET ObITh BHIUHCIeH MO ypaBHeHHo (2 
eCJIH W3BeCTHbI TEMJOTb! pacTBopeHua peareHToB (AH)-») B AHOyTHIdTanaT 
AHP -Di oe CNT TE Gee UNH soo tad ara Dud cbs ( 
(rae wHeKCbI OOO3HaUaIOT: p-p — paCTBOP, CT. C — CTaHapTHOe COCTOAHH 
16 — nepekucb GeH30Ma, rayqc — reKcasTHJILUCTaHHaH, OT90 — OeH30aT Tp 
STHJOJIOBA). ) 
CnemHasIbHble OMbITHI 10 ONpeAeseHHIO STHX TerloT **, MpoBeeHHbIe B ON 
CaHHOM BbILe avaGaTHuecKOM KaJlopuMeTpe pH 25°, Wan ceqyroulve pesywJb 
TATHI: 


Ilepexucb OeH30nua Se aes = 6,9 kKkKaJI/MOub 
PexcasTusqucranHan AT = 0,9 KKan/Moub 
Bensoat TpusTusonoBa uel = 7,1 kkas/Momb 

Iilpw yyere 9THX JaHHbIX H3 (2) MomyuaeTcA, UTO TeMOBOH sppeKT mpomecc 


peak, 
HaHa (25°). CneqopaTebHoO, pacueT TemsoBoro sctekTa npowecca B3anMoencT 


BHA TeKCaSTHJIHCTaHHaHa C MepeKuCbIO OeH3OHJIa MO TenJIoTaM CropaHHA pea 
reHTOB coracHo ypaBHenmio (1) am pesybTaT, Xopoulo coBnanaiouuii cc 
3HaueHHeM TOFO Ke TemMOBoro spekTa, NOJYYCHHIM NyTeM HeMocpeCTBeHHOTG 
IPOBeCHHA peaKIMH B KaJlopHMeTpe. Orciofla ACHO, 4TO H3yyeHHaA jet 
B HHAudppepeHTHOM pacTBopHTede MpoTeKaeT TOJbKO TO ypaBHeHuno (1). 

Ilo TensoTam cropaHuaA WM NapooOpas0BaHHA H3y4eHHbIX *KHAKOCTeH U nal 
HbIM JIMTepaTypbl O TemJoTaXx OOpasoBaHHA MpOAYKTOB CropaHHa (°) H OTe/bHBI 
ATOMOB ObWIM BbIMHCJICHbI TEMJOTE OOpasoBaHHA MIA KOHeHCHpoBaHHOH (A HCP 


vu rasooOpasHol (AH°°?) cas vu TenJoTbl ATOMU3aLLMM TeTpasTHONOBa HM PeKCa- 


aTHIMCTaHHaHa, a TaKxKe TeMJOTHI OOPas0BaHHA TBEPALIX nepeKHcH OeHsOMJé 
vi Oens0aTa TpusTHAONOBA (TAG. 3). Jia TenOTbI ATOMH3ALLHH yraepona Opie 
B3ATO 3HaueHHe 171,3 KKam/r-aToM, C4HTatolleeca celtuac HamexKubm (7°, 4), 
TenoTbl aromu3anHH Bogopoga (52,1 KKan/r-atom) H onoBa (70 KKau/r-aToM) 
B3ATHI 3 (14), 

TensoTa mapooOpasoBpaHuaA TeTpasTHOOBa Oblia paccuHTaHa MO 9MIIH 
puueckou dbopmysie Kusareca (}*). Tensora napooOpas0BaHun reKca3sTHJIHCTAaH- 
HaHa BbIYHCIeHa MO ypaBHeHHio Kaay3suyca — Kuanelipona, ucxola 3 Toro, 
¥TO TIpH 23 MM pT. CT. 9TO BelteCTBO KHMHT OKOVIO 161,5°, a mpu 17 MM — oxouc 
154°. Tounocth WaHHbIxX Ta6m. 38 — HeECKOMbKO KHMOKaJIOpH Ha MOJIb. | 

Ilo TenJioTaM aTOMH3allMM TeTPasTHJONOBA H CpeHUM 3HaYeHHAM SHEprHH 
cpasei C — H (98,75 kxan) u C — C (82,87 kxau) (73) 6bina BrIuMCeHa 9HEprHu 
cBi3u Sn — C, Tlogo6ubim nytem paccuuTana 9Heprus cBa3u Sn — Sn B rekca- 
STHIAMCTaHHaHe, TpHYeM WonyuleHo, 4YTO C TOUHOCTHIO | KKa cBA3b Sn — C 
B 9TOM COC/,MHEHHM HMeeT TY Ke 9HEPFHio, YTO B TeTpasTHIONOBe. Ilomyuenp 
CNELYIOULME PES YIbTATHI: MIA CBA3H Sn —C B (C2Hs)4Sn 46,9 + 1 Kkaan (auTepa- 
TypHble Januple 48,4(*) u 53,9 (°)***); naa Sn—Sn B (CeHs)2Sn2 50+10 kKau; 
aaa Sn—O B (C2Hs)sSnOCOCsHs 95 + 10 kxkan. 


(1) B pacrsope — AH. Pp = 111 +5 kkan na 1 mob mepekucu HH one 


* Bpaiiren6ax u JlepKou (7) aa AH" nepexucu Seu3ousia mpuBogsar snayenne 1560, a B 

(8) 1564 Kkan/mMonb. Oguako u3 (7) calemyer, YTO STH SHAYCHHA HEb3A CUHTATD Hae@KHBIMH. 
** Onpesensuch WHTerpabHble TensOTH pacTBopeHus 0,1 Moun BemecTBa B 1 KT pacTBO= 
purens. 
*** OTH 3HAYeHHA PaCCUHTaHbl HAMM H3 COOTBETCTBYIONIHX AaHHbIX pa6or (4,8), ucxoma M3 
MpHHATON celiac TenNOTE! aTomMH3aMU yraepona 171,3 KKaa/r-aToM. ; 
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HaveHHe 9Heprun cBa3H Sn—C B TeTpasTHONOBe, MOyYeHHOe aBTOpamMyH, 
OOTBETCTBYIONIaA BeHYHHA, KOTOpyio mpHBoguT A.A. Bananyun c corp. (4), 
suuaoTcaA Ha 1,5 kKKan. TIlostTomy cpefHee 3Hauenve 47,6 + 0,8 Kxau, 
SOJIbSOBaHHOe HAMM B JlasIbHeHIIMX PacueTax, MOXKHO CUMTATb NpaBHJIbHbIM, 
BeIHUHHA, Cleqyroulad H3 anHpIx Jlonra u Hoppuura (°), no-BHyHMOMY, 
6 KKaJl 3aBbilleHa. 

_ [ins sHepruu cBa3u Sn — Sn B rekcaSTHHCTaHHaHe YKa3aHHbIM Bblllle ny- 
eM mouyueHo 3HayeHue 50 + 10 KKan. Panee 9Ta BeIHYHHAa He OMpeseANACh. 
leqmeti, CkuuHep uw Uepnuk (4) Bprucanau TenuoTy oOpa3soBaHua (CHs)6Sne2 
3 JAHHBIX O TemioTaxX OpoMupoBaHHa STOO CoeqMHeEHHA HM (CHs)4Sn u TenoTax 
6pasopanua Bre, CHsBr u (CHs)sSn. Hyrem janpueiiimero pacuera no cpeqHuM 
HepruAM CBA3eH OHH Hall, YTO 


neprux Sn —Sn sB (CHs),Sne, Ta6auna 3 

€pOsTHO, coctaBusaeT ~ 40 KKaul. TenoTH o6pas0BaHua WH aTOMHsalMH. 25° 

Ipu 3TOM OMyuleHOo, 4TO (B KKaa/MOub) 

Heprusa Sn —C B (CHs)6Snz Mu = a = 

CHs)sSn ogMHakosa. Kpome Toro, Sx | & |S. gs 

pyrve owmOKu pacueta cocras- Bemectso a oo bgt Peat tiee 
| peye se 


IAIOT OKOJIO 5 KKaJl, TaK YTO CyM- 
[apHad BOSMOXKHAaA OWIHOKA paB- 


ia, mo-BuauMomy, 10 KKkan. Tak ‘Ga ae 2 aoe 
7 = 2 5)6 Ny 04 396 
ak oumMOKa Halero pacueta SHEp (CHCOO), / he 


wu Sn — Sn B (C2Hs)6Sne TOKE, (CoH ;)sSnOCOC,Hs en CY a 
epoaTHo, 10 KkKai, TO MbI He 
(CK 1104 AEM BOSMOXKHOCTH HH KHEFO 
ipewea BeIMYHHEI STOH sHepruH, T. e. 40 KKan. - 
Suepruio cpa3H Sn — O B GeH30aTe TPHSTHIOJOBA MOKHO MpHOMWKEHHO 
IUMCIHTb TO SHeprusMm cBa3el O —O(?*) un Sn — Sn u TensoBomy addexty 
axuun (1), ecm oTHeCTH ero K peareHTaM B Ta30BOH (ase, AA Yero Halo 
HaTb HX TeMJIOTHI BOSTOHKH. CyA MO COOTBETCTBYIOWLMM TeNJIOTaM pacTBOpeHHs, 
CTb OCHOBaHHA JONYCTUTb, UTC YABOCHHAA Tel OTA BOSTOHKH OeH30aTa TPHITHUI- 
WIOBa TIpeBbIaeT CYMMY TeMJIOTbI! BO3STOHKH NepeKWcH OeH30Ha H TeMJJOTHI 
fapooOpasoBaHUA TeKcasTHIHCTaHHaHa Ha 5 + 5 kKkawl. B 9ToM calyyae nouly- 
aetca, uTo 9Heprua Sn —O coctaBaseT 95 + 10 Kkan. 
ABTopbt BbIpaxkarioT GuarofapHocTh H. C. BasaHkuHy 3a MOMOUIb B CHHTE3e 
IpenapaTos. 
; VucrutyTt xumMuu Tlocrynnsio 


mpH LopbkoOBCKOM rocyJapcTBeHHOM yHHBepcuTerTe 20 Il 1961 
um H. H. Jlo6auescxoro 
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a. A. YPAH, 10. A. AOJIFOBA u T. A. 3KOBHHA 
MHTEPMETAJIJIM4YECKOE COEXRHHEHHE Cd,Sb; 
({Tpedcmaenexo axademuxom H. H. Tepuaeeoim 20 I 1961) 


B cBaA3H ¢ CHCTeMaTHUeCKHM UCC/IEAOBAHHeEM MOMYMPOBOAHUNKOBHIX COeLHHE 
HHH CYPbMbI C 9JIEMeCHTAMH BTOPOH rpylinbl nepHosMyecKON CHCTeMbI TIULaTeJIbHO 
MmpoBepke mofBeprHyTa cuctema Cd — Sb. Ilo autepatypHpim jannpim (7) 
KaJiMHit C CYpbMOM OOpasyIoT Mb ABa coequHeHua: CdSb u CdsSbe. [leps 
CO@MMHEHHE CUHTAeTCH CTAOHJIBHBIM, 4 BTOPoe — MeTaCTaOWJIbHbIM. 

Cuctema Cd +~ Sb Hamu usyyeHa MeTOaMu TepMO- MH peHTreHorpadpuk, MUK 
PpOCTPYKTYPLI H MHKPOTBepAOCTH, IJIEKTPONPOBOAHOCTH HM TepMo-9. J. c. Cras 
JIA H3MeCpeHHA SIEKTPONPOBOAHOCTH M TepMoO-9. fl. C. TOTOBHIM M3 KasMHA, 
cojlepxKailero mpHmeceH He Ooee 5 -107?%, uw cyppmpr MapKu Cy000. Ina apy- 
THX HCCleOBAaHHH NpHMeHAJICA KayMuH Mapku KyO u cyppma mapKu Cy00 
TouHocTb B3BelIHBaHHA 104 Tr. 

Beero H3y4eHO TpH CepHH CIIAaBOB, H3POTOBJICHHBIX CIJIaBJICHHeEM KOMIIOHEH- 
TOB B OTKaYaHHBIX Jo 7-107? mM pT. cT. MMpeKcoBLIX amnysiax. AmMyJpl Harpe 
BaJIH JO 650° u TULaTeJIbHO MepeMeLIMBAIH paciwaB B TeuveHHe 5 4ac. MepeBepTEI- 
BaHHeM HM BCTPAXMBaHWeM aMIys Ip Temnepatype 500—550°. Ileppaa cepua 
CIaBOB OXJlaxK,alacb Ha BO3Lyxe, BTOpad — BMeCTe C Me4bIO CO CKOPOCTB 
1—1,5° B 1 mun. CnaBbl TpeTbeli cepHM nosBepravcb HeJeJIbHOMY OTKUP 
IPH pasJIM4HbIX TemmepatTypax (oT 250 jo 420°) B 3aBucuMmocTH OT cocTaBa. KoHT= 
POJIbHbIH XHMHMYECKHM aHaJIM3 MOKAa3aJl, YTO B IPHHATHIX HAMH YCJIOBHAX MOY 
4YeHHA HM TepMooOpadoTKH CMwaBOB HX COCTaB OTBeuaeT COCTABy NO CHHTeSy. 
ToOuHOCTh ONpeeIeHHA CYPbMbI M KayiMua mopazKa 0,05%. Brio ucceqoBaH 
Ooulee 20 pasM4HbIX CocTaBOB (cBbIIIe 60 O6pa30B cmaBOB), OCO6eHHO MOLpo6- 
HO BOuIM3M CoeqMHeHu CdsSbe u CdSb. | 

TepMorpaMMbl 3anHcbiBasiucb Ha mMpometpe KypHakogpa ®IIK-55 c npume- 
HeHHeM CXeMbI JIA IporpaMMHOro TepMoperyJHpoBanua. YcOBHA TepMo- 
rpapupoBanHA ODI OHH MU Te Ke JIA BCeX CMVIaBOB: OTKAYaHHBIM CocyquK Cre- 
maHoBa, Macca oOOpasia H 39TANOHa, CKOPOCTb HarpeBa MeuH, COMpoTHBIeHHA 
K MIpOcToH uM AMpepenwuasbHOH TepMonapam u T. . Ja cocTaBoB B OOacTH 
Kpuctanmusauun CdSb u CdsSbe KpHBble OXaKeHHA 3ANHCbIBAIMCb B aTMOC(pe- 
pe cyxoro yrvleKucuioro rasa C MpHMeHeHHeM COOTBETCTBYIONIHX 3aTPpaBOK. 

PeHTreHoBcKne HCCIeOBaHHA MpoBosuH mo metToxy JleGan — Ieppepa. 
PeHTrenorpaMMbl CHHMA@JIH B CTaHJapTHOH Kamepe c AHameTpom 57,3 MM. 

Ha ocnoBe anayiv3a KpHBbIX HarpeBaHHA HM OX/a2%KMeHUA CIaBOB BCeX CepHi, 
a TAKKE Pe3YJIbTATOB PaCHIMPpOBKH PeHTTeHOrpamM, MCCJeLOBAHHA MUKPOTBep- 
JOCTH M MMKPOCTPYKTYpbI, IICEKTPOMpOBOAHOCTH MH TepMO-9. A. Cc. MOCTpoeHa 
jMarpamMma cocTtosuua cuctempr Cd — Sb (pune. 1). He o6cyxaan Auarpammy 
COCTOAHHA B IeJIOM, HAM XOUETCA JIMb OOPaTHTb BHUMAaHMe Ha HaNMUMe HO- 
Boro coeyquHeHua CdaSbs (44,9 Bec.% Sb). Coequnenue CdaSbs naputca KOH- 
TpySHTHO TIpH Temmepatype 460°. 

Muxkpoctpyktypa coeyuHenua CdaSbs (puc. 2) noyrBepxqaeT nomHyi0 ero 
OMHOPOAHOCTh; OHA OTMMYHA OT MHKPOCTPyKTYypbl Apyrux ca3 cuctempl. Jia 
CpaBHeCHHA Ha TOM xKe pc. 2 MpHBOLHM MUKpOCTpykKTypy cnstaBa 30% Sb + 
+70% Cd, re Ha TeMHOM (:boHe 9BTEKTHKH BUAHBI Kpynubie Kpuctamipt CdsSbe- 
CoeMMHeHUA, HanOoulee OM3KOrO MO cocTaBy K OOcyxKaeMOMY coeqMHeEHMIO 
CdaSbs. Muxporsepyoctp CdaSbs oka3anacb papuoli 180 KT /mm?, ona He COB- 
makaeT € MUKpOTBepflocTbIo coesquHeHUH CdSb u CdsSbo. 
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K cmamoe M. I. Koanaxoea, cmp. 979 
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Puc. 1. QaextpodoperpamMbi mla3Mbl KPOBH: Bepx- 
: HAA — KpOJHKa, HWKHAA — KOUIKY 
i 


LAH, 1. 138, Ne 4 


ig eh, f é PY 
B orawuue or Apyrux coequnenuit cuctemst Cd — Sb coegunenue CdaSbs 
oyuaeTca Tp ObicTpoM oxJaxKyeHuu (cmaBEI MepBol cepuu). BooOme u3 
cex cuctem Cd — Sb coegunenue CdaSbs nomyuaetca HavOoulee mpocTo Hu ser- 
o. B 3TO CBA3H HHTepeCHO OTMETHTb, YTO Ha AMarpamMme «cocTaB — BbICOTa 
Ka Jludbbepenunasbuon 3anucu» (”) coeqHHeHUIO CdaSbs oTBeuaeT OCTpbI MaK- 
SuMyM. Jia mocTpoeHus STO WMarpaMMbl MbI OpaJiM BLICOTy 9K30TepMUYeECKOrO 


OXJIAK CHUA Pa3JIMUHbIX COCTABOB. 

- Ha puc. 3 npupegenbi AeOaerpammpl Avia Tpex coequHennli: CdSb, CdsSbe 
CdaSbs. OOpamaeT Ha ceOA BHHMAHHe pe3KOe OTIMUNE B pacnoJOKeHHH UM 
HHTCHCHBHOCTH j\McppakUHOHHBIX 
qunnt ja CdaSbs. Cneflopatesb- 
HO, peHTreHorpadpua Takxe Mo,- 
TBep2KaeT cyulecTBOBAHHE CoetH- 
wena CdaSbs Kak cCaMocTOsTeJIb- 
Toro XuMMYeCKOTO HHAMBHa. 
IIpomep JIMHHH peHTreHo- 
Tpam, a TakxKe aHaJv3 xapaKk- 
Tepa vsmeHenusa sin?v moKasbl- 
‘BaeT, 4TO CoesMHeHUe CdaSbs uMe- 
eTTeTparonaJbHyio pelleTKy mper- 
TOMOAKUTEIBHO CTpykTypHOrO TH- 
ma =pyTuia c wmnapamerpamu 
1a=8,1 A, c=13,0A, cla=—1,6. 
Coetunenve xe CdSb xpuetau- 
nusyeTca B pomOnyecKON CucTeme, 
‘a CdsSb, — B monoKsnHoni (°). 

_ B uwerom Buye coequHeHve 
CdsSbs mpesct aBsset cool cepeb- 
‘puicto-cephle, OlecTamjone, oueHb Puc. 1. uarpamma cocrosuua cucrempl Cd — Sb 
‘xpynkue xkpuetannp. V3nom y (10 aHHbIM aBTOpoB) 

Hero paKOBHCTHIi, NMOXOKHH Ha 

M3JIOM TrepMaHus. YxKe mo BHeltHemy Buy CdaSbs cusbHO OTMYaeTCA OT 
Upyrux coenunenuit cucrempt Cd—Sb. Kpucraat CdsaSbs xopomo Tpapates 
'B CMe€CH @30THOM KUCOTEI H NepeKucH Bofoposa. IIpu narpeBanuH Ha Bospy- 
“xe coequnenne CdsSbs okuCaAeTCA MeHDIe, 4em Apyrve asp cuctembl Cd — Sb. 
Ero yfeubHad MpoBOAMMOCTb pH KOMHATHOM Temrepatype 20 om™!-cm 3. 
‘Haw6ompuee sHauenve TepMo-9. fl. C., KOTOpoe MBI HaGNOamH ja Hero, 
pasyo 420 ps/rpag. lp noppllienHbIx TemlepaTypax TepMo-9. J. C. CHJIbHO 
‘cHMKaeTcH. TemmlepaTypHad 3aBMCHMOCTb SJIEKTPOMPOBOAHOCTH y CoeAMHeHUA 
CdaSbs — THNMYHO MON ynpoBoAHHKOBaA. 

Tio meronzy Bpumxmena (4) OpiM momyyeHb! MOHOKpUCTaJIbI (KOHTPOJb: 
‘glaysrpaMMbl) HOBOTO coequHeHHaA CdaSbs. PaccmMaTpHBad MNOBepXHOCTb MOHO- 
Kpuctanos CdaSbs, MoxkKHO 3aMeTHTb CIMpambHoro Tuna cTyNeHbKH (puc. 4), 


Cd 20 ig qaaamta 80 5 
Bec. % Sb 


o0pas0BanHe KOTOPHIX PAOM YUCHBbIX TpaKkTyeTCH Kak pe3yJIbTAaT pocta BOVJIb, 


* - 
“BHHTOBOM JHCOKallMM C OobuIMM BeKTOpom Bioprepca. OTmetu, To oOpa3soBa- 


HHe CIMPaJbHBIX CTyNeHeK HaOMOMaeTCA M TPH pocTe KpHCTAVIOB CO CAONCTOK: 


‘cTpyKtypoi. Tlouru pce coequHeHuA, Ha KOTOPBIX HaOMOAaIoTCA NoMoOubIe CTy~ 
TIeHbKH, JaioT npv OvicTpom oxsaxKenun Gonee Kpynubie kpuctTatib. Ham 


SKCHEPUMeHTAJIbHO YCTAHOBJeHO, ITO C POCTOM CKOPOCTH OXJaKeHNA BeIMIn~ 
Ha KpuctTassos CdaSbs cuibHO yBeMUMBAaeTCH. 


Hakouell, NpeACTaBIAeT onpesevleHHbIM MHTepec CNOCOOHOCTb COeMHEHH A: 


‘CdaSbs pacTBopsTb M3ObITOUHbIe KOJIMUeCTBA CYPbMbI MpOTHB CTCXMOMCTPHH. 
C nonmxkenvem TemnepaTypb OO1aCTbh OMHOPOMHOCTH Ha OCHOBE CdaSbs cy2xu- 
aeTca, H Bbiemaetca u36EITouHaad casa. [Ip KomuaTHo Temnepatype CdaSbs 
jacTBopseT lo 2% cyppmbl. B To Ke BpeMA STO COeHHEHHE NpakTHIeCKH He 


ble pacTBOPbl CYPbMbI B H€M HMECIOT WbIPOYHYIO MpOBOAHMOCTb (110 3HaKYy TEPMO- 


ACTBOPAeT H3ObITOUHLIN Kamu. Kak uncToe coeqHHeHHe CdaSbs, Tak MH TBEp- 


85% 


ie ting 7 


Puc. 2. a — mukpocrpyktypa‘cocrapa, oTBeuaioulero coeqHHeHHIO Cd4Sbs, 6 — MHKpo- 
cTpykTypa cocrapa 70% Cd-—+ 30% Sb 


Pue. 4. CnupambHoro Tuna CTyNe€HbKH Ha MOHOKpHcTadme CdySbs 


9. 1. c.). B mpoTHBonouoxKHOCTh 3TOMy CoeqHHeHHe CdSb c u36bITKOM CYpbMBI 
o6laaeT 3JIEKTPOHHOM MpoBosHMocThtO (°). 

Takum o6pa30M, Ha OCHOBAHHH H3JiOxKCHHOFO BBILe IKCHepHMeHTaJIbHOrO 
MaTepHaJla MOXKHO CleaTb OHOSHAYHHI BbIBOL, OG OObEKTHBHOM CYIILeCTBOBaHHH 
coequHeHua CdaSbs, anasoru4Ho coequHeHHIo Zn,Sbs B cucTeme Zn — Sb (*). 


Boponexckult Ilocrynusio 
rocyapcTBeHHbI + yHHBepCuTeT 15 I 1961 
WMTHPOBAHHASH JIMTEPATYPA 
1M. Xauceu, Crpyktypa O6yHapHbIx cnaapop, 2, 1941. Des eee: Ga Ania 


WO. A. Baca, JAH, 101, Ne 2, 281 (1955). % 5B. ®. OpmMont, Crpyxtyps Heop- 
‘ranvyeckHx BemlecTB, 1950, ctrp. 570. 4B. Tl. Ky3Heuos, Kpuctannp wu Kpuetanau- 
sauua, 1953, erp. 338. 5 A. d. Vode, Pusnka nonrynposogznnkos, 1957, erp. 474. 
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Jloxxnagm Axagwemun nayr CCCP 
1961. Tom 138, Ne 4 


XHMH fl 


Ynen-Koppecnonzent AH CCCP P. X. ®PEMJIMHA, A. B. TEPEHTbEB, 
P. fT. NETPOBA wu akanemuk A. H. HECMESAHOB 


EPEFPYNMHPOBKA PAAMKAJIOB B MPOLLECCE PEAKILMK THOJIOB 
C NOJIMPFAJIOKVINPONEHAMH 


2 


_ [ipyma v3 apropos aHHOH CTaTbH C COTpyAHHKaMM OTKPbITa Meperpylnu- 
ppopKa pajukasios Tuna A B pagqukanbl Tuna B B pacrsope (’): 


* 
A x . 
| KCCI,—CY—CH,Z —*= XCCI—CYCI—CH,Z 


j (A) (B) 


: 
7 
X=Cl,F,H,CH3; Y=H, Cl,Br,CH,; 2=Br,Cl, CCl, 


Hamu B npesbiqymem cooOmennu (*) npuBeyena anasornvunasd Neperpynnn- 
POBKa, HacTynaioulad B Mpowecce peakuMu THOpeHoa M OeHsHJIMepKanTaHa 
¢ 1,1,1-tpuxnopnponenom, KoTopyo MbI omucav cxemon 1: 


$k + CCI-CH=CH, —> CCI,—CH—CH,SR —O= €Cl,—-CHCI-CH)SR 
(A) (b) 


HCC1;—CHCI-CH, SR + SR 
a (1) 


CCl,—CHCI—CH, SR + HSR 
. 
CC1,=CH—CH,SR + HC! + SR 

(i) 


B cnyuae THodenona npeoblagaer HanpaBsienne A, B CJly¥ae OeH3HJIMepKanTa- 
‘wa — Hanpapnenve b. B nacTosujem ucCe0BaHMM MbI H3y4HJIH B3aHMOeh- 
€TBHe HeEKOTOpHIX THOJOB c 1,1, 1-rTpuxopnporexom u 1,1, 1-rTpuxmop-2-6pomnpo- 
_ TeHOM. 

Tlpu p3aumojeiicTBAH H-reKcusimepKanTana c 1,1, l-TpuxsiopnponeHom yqasoce 
BbIIeIMTh TOKO HeMpesebHbI mposxyKT crpoeHua CCle = CHCH,SC,H,3-n 
(nanpaBnenHe b, cxema 1). Ilockombky THodeHOs MMeeT 3HAUHTebHO 60uIb- 
ulyio KONCTaHTy NepeHoca (mpH nNowMMepHsalMM CTHpoa), YeM aJIKHJ- 
MmepKanTanp (°), TO KayKeTCA €CTeECTBEHHBIM CBA3ATb cbakT npeo6saqanns 
Hampapnenua a B Cyyae THoeHONa HM HanpaBeHua b B cry4yae OeHsun- 
¥, B OcOOeHHOCTH, H-FEKCHJIMepKanTaHOB C Gobel SppeKTHBHOCTbIO THOeHO- 

Jia Kak MepeHocunka lel peakILHH. 

Menee atppeKTHBHBIii MepeHOCUHK IleNH peaKIMH, yBeEHYHBAA MpOLOJKUTEVIb- 
HOCTh X%KH3HH palukana A (nau 5B), cmocoOcTByer cTaOmiM3anMH paqukava 
MOCpeACTBOM OTULeMJIeHHA aTOMa XJIOpa. 

Ha npumepe peaxuuu THodpenowia c 1,1,1-Tpuxop-2-6pommponeHom yyas10cb 


Dt 


=—) 


I 

cd] 4 
1loKa3aTb, YTO pauKaJIbI, cofepxKauine rpynmupoBky CCleCBrCH <, pearu- 
| pyloT jlaxke C TaKHM SHEprH4HbIM MepeHOCUHKOM IenH peaKIHH Kak THOPeHO 
no HanpaBsenHio 6 (cxema 1), c oTuenmeHHeM Opoma H OOpa3s0BaHHeM Henpezeb- 
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HBIX COeHHeHHH. Tuodeno pearupyet c 1,1,1-tpuxsop-2-6pomnponenom 
cxeme 2: * 


2. CClsCBr = CHe + HSCgHs —> CCle ES CCICHeSCgHs. 
(IT) . (IV) 


Kak ObiliIo panee MOKa3aHO JBYMA aBTOpaMH JaHHOH cTaTbw u B. H. Ko- 
ctom (*), 1,1,1-tpuxmop-2-6pomnponeH mpH ocBerlleHuH y.-). CBeTOM (HH np 


XpaHeHHH Ha paccesHHOM cBeTy) H3omepH3yetca B 1,1,2-Tpuxsop-3-6pommpo- 
neu-1: 


CCLCBre2 CHe-s CCl CCICEL BT 


Bpll (OKa3aH WenmHON pasuKaJIbHbl MCXaHH3M STOM peaKUHH UM MpesomKeHa 
ceqyroulad CXeMa JIA OMMCaHHA W3OMepHsallHu: : 


5 ‘ i H3OMepH3all 4 
3.0Br 4 CCl,CBr CH, SConenrcn br = coors lest 
| A P 


Onn ade Se 7 CCl, = CCICH2Br 
(V) 


MoxHo yTBepxKLaTb, TO OOpasoBaHHe HerpesebHoro cyspdpuga IV (cxe- 
ma 2) He OOM3aHO MpelBapHTeJIbHOH H30MepH3alluu TpuxXJOpOpommponeHa no 
cxeme 3 C MOCJIe€LYIONIMM 3aMeNleHHeM aJiIMuIbHOrTO Opoma B 1,1,2-Tpuxmop-3- 
6pommponene-1 Ha rpynny RS. B cnhenaibHo npoBeseHHOM OMbITe, B KOTOPOM 
1,1,1-rpuxnop-2-6pommponeH He Hallesio npopearMpoBas Cc THOdeHOJIOM, ObIIO 
JlOKa3aHO, YTO Hel|popearMpoBaBLIUh TpUxXMOpOpomnponen uMeeT cTpoeHne |, 1, |- 
TpuxJop-2-Opomnponena. : 

Kpome Toro, ObIJIO MOKA3aHO, 4TO 3aBeOMbIM 1,1,2-Tpuxnop-3-6pommponer- | 
He B3aHMOJlEHCTBYeT C THOMEHOJIOM B YCJIOBHAX, AHAJIOMUHEIX PeakIlLHH THOeHO- 
aac 1,1,1-rTpuxnop-2-6pommponeHom. 

MoxHo [yMaTb, 4TO THOdeHO HHTHOUpyeT M3OMepH3allMIO MO cxeme 3, 
CBASLIBAA OPOM, MH peaKIMA HaNpaBsAeTCA WeHKOM Mo cxeme | DB. 

Uccuieqopanve peakiiwu TuouwoB Cc 1,1,1-TpHxmopmponeHomM He JaeT BOSMOX- 
HOCTH BbIACHHTb, OOpasyioTcs JH HeTIpesedbuHble cybcusbI IT (cxema 1) u3 nepe- 
PpyMNHpPOBaHHbIX pamuKasioB (nyTb 6) uM H3 HeMeperpynnupOBaHHEIxX paluKa- 
JOB (MyTb c). B MpoTHBOMOTO*KHOCTh STOMY B peakUHH THodenosa c 1,1,1- 
TPHXsIOp-2-6poMNponeHoM HenpesesbHbIK cymEduy IV (cxema 2) mor o6pas3o- 
BaTbCA TOJIbKO H3 TeperpyNNHpOBaHHbIX pajuKaJIOB. 

Ecru peaxunto 1,1,1-tpuxnop-2-6pomnponena c THOeHOJOM MpOBOAMTb 
B IIPUCYTCTBUM SIeMeHTApHON Cepbi (ABMAIOMeHCA, KaK H3BeCTHO, HHTHOMTOPOM 
TOMOJIMTHYECKOPO HU KaTaJIH3aTOPOM PeTepOJIHMTHYeCKOrO NIpHCOeMHEHHA THOJIOB 
K HelIpeeJIbHbIM CoeqHHeHuaAM (°)), TO mpHcoemMHeHHe HyeT 6e3 neperpynnupoB- 
KH 110 cxeme 4: 


hs OClg= GBPS CH Coll SET => CCl CHBrICH, SG. 
(VI) 


aHaJIOrHYHO TOMY, KaK 9TO MM€€T MECTO B CJIy¥ae peakUHH THOdeHovia c 1,1,1- 
TpHxJOpnponenom (?). pes 

Ilopaok npucoeyquHeHHA THOeHOAa K OPOMTpHXJOpMponeny MoATBepxLaeT- 
CA OTCYTCTBHEM B H.-K. ceKTpe BemlecTBa VI mouoc NOrsolleHuA, XApaKTepHbIXx 
JIA MeTHJIbHOM Tpynnbl. 

1 BsaumofmetctBue Tuodenona c illtpuxaop-2- 
O6pomuponeuom. a) Cuecb 25 r (0,11 mona) 1,1,1-tpuxaop-2-6pomnpo- 
mena u 15 r (0,14 mona) THodenona ocBemlaiacb JaMnou HakasuBanusz (150 B) 
mpu 105 — 110° 8 Teyenve 3 uac. 3aTem peakIMOHHaA CMecb OblIa MpOMBITa 
PpacTBOpoM COjbI, BOAOM HM BbICyuleHa. Tlocwe OTTOHKH HCXOMHBIX MpOyKTOB 
nomyseno 15,6r 2,3,3-Tpuxnopnponen-2-ui-benusicymbpuga: ct. Kum. 112° 
npu | mm, np 1,5995, d;° 1,3888. Hatineno MR 62,40, C,H7ClsS4F.. Beraucute- 
HO 62,36 (BbIxon 55% oT Teopuy), . 
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- [pu okucaenuu cyspbua nepekucnio BoLoposa B cpere Me_AHOl yKcycHoii 
KUCJIOTH NonyueH 2,3,3-TpuxJOpnporneHn-2-H-peHHJICyAbdPouw CT. m1. 93 — 94°, 
Tlpo6a cmemanHoro MW1aBsleHHA C 3aBeOMO MOJIyYeHHbIM OOpasilom (cM. ompiT 6) 
JlempeccuH Temnepatypbi MWiaBeHHaA He Jaa. 

6) Onsit mpopeyzeH aHasorMyHo npesbiqyuiemy, HO 6e3 ocBenjenun. Tlocne 
pasrouku nowyyeubt ppakuwun: J, T. Kun. Jo 55° npx 10 mM, 7,81; Il, T. Kun. 
420° npu 1,5. mM, 12,9 r, n° | 5993, d® 1,3917 (BbIxox 46% of Teopuu). 


Bemectso | ppakuuu KHNATHIN Quaca c7 r QMaTHIaMMHa B 1S Ms MeTaHowa. 
Tloce oOnraHo oOpadorKu nomy4eno 2,9 r 3,3-nuxnop-2-OpommponeH-2-uu1- 
WM9THIAMMHA C T. KH. 54,5 — 55° npn 0, 5 MM, n® 1,5093, d% 1,4080. Xaop- 


Tugpat, T. na. 144°. JIur. qanupie (*): T.Kun. 68_- 69° npu 3 mM, 1° 1,5080, 
~@ 1,4060. Xnoprugpar, T. m1. 144°. 

UYactp nponyxta II dpakuun Opa oKuCIeHa NepeKHCbIO BOAOpONa B JelsA- 
‘HOH ykcycHoli KucsoTe. [lonyyen 2,3,3-Tpuxsopmponex-2-H-csbeHHsICyJIbcou, 
T. nm. 93 — 94°, IIpo6a cmMemtaHHoro NiaBsIeEHHA C 3aBeLOMO MOJTYYeHHbIM 06- 
“pasiiom Jenpeccuu TemmepaTypbl naBeHuA He Lava. 

a besauMOmenhcTBue THOmenona c_ I1,l,l-Tpuxsaop-2- 
SOpoMnMponeHOM B HpucyTcTBHH CepbB. OnsiT nposesexn 
-aHaOrM4uHo Mpesbiqyulemy, HO c AoOaBKol 2 r 9nemeHTapHod cepnt. Ilonyueno 
‘14 r 3,3,3-Tpuxnop-2-6pomnponnsidenwicyibpusa c T. Kun. 155° mp 2 mM. 
Bpixox chiporo cysp@usa (KoTOpHi, mo-BHLMMOMY, 3arpa3HeH 3/leMeHTapHoli 
-cepoii) 38% or Teopuu. IlpoxyxT Opi ounMeH H MJeEHTHPUUNpPOBAaH B Bue Cysb- 
qoua; 3 r cypcujla OKHCJIeHbI NepeKHCbIO BOLOposa B cpesle eqAHOM yKCyCHOH 
“KucsoThl; nonyseno 2 r 3,3,3-Tpuxmop-2-6pomnponuaidennicyibpona (BbIXO 
61% oT TeOpHy), T. Mi. 85° (ug cmupta). i 


x Hafizeno %: C 29,81; 29,69; H 2,22; 2,16; 
ie CoHsClsBrSO,. Baraucneno %: C 29,45; H 2,18 


f 3. B83aumMogetcTBue I1,lltTpuxnaopnponena c varek- 
scCHuMMePKANTAHOM. Cmecb 22 r (0,15 mona) 1,1,1-Tpuxaopnponena 
“wt 11,8 r (0,10 mons) reKCHJIMepKanTaHa OplJia OCBeIeHa JIaMMOH HaKaJIMBaHHA 
~(100 B) mpu 100° B teuenne 15 aac. Tlocne oTroHKM UCXOHBIX MPOAYKTOB ObIVIO 
BeouyseHo 6,6 r (BpIxoy 30% or Teopun) 3,3-qux0nponeH-2-HsI-reKcusIcybpuya 
- T. Kun. 100° mpH 2 mm, n> 1,4996, 20 1,0853. Hateno MR 61,48. 


*CoHieCl2SE.. Buraucuieno 61, 10. 


r HlanneHore Op Gin 165 41,008 bl 40; Woon Clad, OOsatnhG 
a Buruncseno %: C 47,57; H 7,05; Cl 34527 


| Soeanmonenucteune 1,1i-trTpuxmopnponena c¢ TiHo- 
penouoM. Cmecb 22 r (0,15 mova) 1,1, 1-Tpuxsopmponena xu 16,5 r (0,15 mo- 
Jia) THOeHONAa OCBeNLaach Jamnoli HakauBanua (150 B) B Teyenne 5 vac. np 
‘4 a B ToKe a3oTa. Ilocaie OObMHOH OOpaooTKH NO/y4eHO: 

. 3,9 Yr 3,3-quxsopnponen-2-n-spennsicyibpuga c T. kun. 111 — 113° 
“rp 3 MM, 779 1,5930, d?0 1,2755. Haiigeno MR 58,17. CoHsCleS4k. Brrancaeno 


*.57,49. Pinion 10,6% oT Teopuu. Cyspcbou, T. mt. 89° (us cnupta). [Ipo6a cme- 
WaHvHOrO MWiaBeHHA C 3aBeJOMO MOJYYeHHEIM 3,3-,MxXJOpnponen-2-n-eHH- 
cyibdonom (cM. onpiT 5) fempeccuv TemmepaTypbl WwaBeHHA He awa. 

A II. 11,6 r 2,3,3-rpuxnopnponunbenuscybpusa, OMMCaHHOrTO HaMH paHee 
5) (BEIxo 30% oT Teopun). 

5. B83aumMomettcTBHeE THOMeHONATA HATpHA c 1,l,3- 
‘TpuUxXatopnponeHom 1. V3 21 r 1,1,3-rTpuxnopmponena-1 (0,15 moma) 
4M TuodeHomata HaTpua (u3 11 r (0,10 oust) THodenoa H 2,3 TF MeTasIM4eCKOro 
“HaTpusl) B cpefe abc.cnupta Opio nomyyeno 16,9r (76% of Teopuu)3,3-1MxsOp- 
pomen-2-us1-enucymbpuga c T. Kun. 102 — 103° npw | mM, n% 1,5948, 


a 1,2776. Hatineno MR 58,23. CoHsCleS4E. Baruuceno 57,49. 
Hafigzeno %: C 49,18; 46,31; H 3,76; 3,64 
CoHgClsS. Buruncneno %: C 49,31; Jol Ries 


861 


Cyapcou, T. mt. 88,5 — 89° (u3 cnupta).— 
Haiinmeno %: C 42,84; 42,93; H 3,15; 3,24; Cl 28,27; 28,27 
Cg HgCleSOz. Brruneneno %: C 43,02; Hos 48: Cl 28,28 


6.B3saumMofeticTBuHe THOMevHoONATA HaTpHaA c I,I,2. 
TpUuXsTOp-3-6pomnponenom:l. M3 12,5r (0,06 mona) 1,1,2-Tpuxaop 
3-Opomnponena-1| Hu THOdeHOATa HaTpHA NonyyeHo 8,1 r 2,3,3-Tpuxsopnpo 
TleH-2-vs-envsicybpuya (Bbixog, 57%), T. kan. 109° npw | mm, n® 1,5998 
d® 1,3811. Hatizeno MR 62,80. CoH7ClsS4E. Baruncneno 62,36. 


Hatigeno %: C 42,54; 42,46; H 2,82; 2,91 
Bpruncmeno %: C 42,60; H 2,76 


Cyabpcpou, T. nm. 92 — 93° (a3 cnupTa). 


HanieHOmmeaa Gyalnolsne leiOsd 2. 40ss2o0U) 
CyH7Cl3SOz. { Beruncneno %: C 37,86; H 2,46 


{locrynuso 


VWucrutyT sJIeMeHTOOpraHHuecKHX CoeqHHeEHHH 
161 1961 


Axajlemun Hayk CCCP 


UMTHPOBAHHAA JIUNTEPATYPA 


1A.H. Hecmesuos, PX @ peu wa a, J.WoSaxapkun, Yom 
xum., 25, Ne 6, 665 (1956). 2? A. H. Hecmesuos, P. X. Opetanunua, P.IT.fler- 
popa, A. B. Tepentes, JAH, 127, 575 (1959); % Ch. Wealiitimg) Bree Rae 
dicals in Solution, N. Y., 1957, 319. *A.H. Hecmeauos, P. X.OpeuaAauHa, 
B. H., Koen, JIAHS 113, 828 (T9b7)an 2 OF Ivo mes, EB. E.R ed diieeame Chemnescer 
60, 2452 (1938). 
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Tlokaagnp Akagemuun nayr CCCP 
1961. Tom 138, Ne 4 


®H3HTECKAAH XHMH HW 


A. Bb. AJIMA3OB 
O CNEKTPE 3JIEKTPOHA B NOJJIMMEPHOHM WEN 


(II pedcmaeaeno axademuxom H. B. Taxnanaeeoim 22 IV 1960) 


B Teopui HeabHbIX KPHCTAaIJIOB MOKAa3bIBaeTCA, YTO COBOKYMHOCTb CoOcT- 
BeHHBIX 3HAYeEHHH 3aaun O JBYKeHHH JJIEKTPOHA B MepHosM4eCKOM Move peller- 
KM pacnayaeTca Ha 30HbI, T. €. OONACTH 9HEPrHH, B KOTOPbIX COOCTBeHHbIe 3Ha- 
HeHUA pacnoslaraiwtcaA BecbMa OM3KO Apyr K Apyry. ITH oOslacTu, BooOue ro- 
ae pa3jleseHbl HHTepBaaMH, B KOTOPbIX COOCTBeEHHBIX 3HAYeCHHH HET COBCeM. 

AJIMUHEM STHX SalIpeMleCHHbIX 30H H OObACHACTCA OOBIGHO CYILeCTBOBaHHe MOJ1y- 
MpOBOLHHKOB-H U30JIATOPOB. 
i H3pecTHbl, OJHaKO, MHOFOUHCJICHHbIe MpHMepbl BeleCTB, He OOJaaloulHx 
MepvosMyeckol CTpyKTYpo HM BMECTe C TEM ABJIAIOULMXCA NOJYNpOBOMHUKaMH 
WIM u3s01ATOpamu. Ilostomy cyllecTBOBaHHve pa3pelIeHHbIX HW 3allpeLleHHbIX 
30H €CTb, I10-BHJ,HMOMY, CJle{CTBHe KaKHX-TO Ooslee TryOOKMX MpHuHH, 4em Mpel-- 
TOox*wenve 06 UeabHOM MepHOAMYHOCTH MOJIA, B KOTOPOM ABYXKETCA SJIEKTPOH. 
B Tex cmyuaax, Korga B MaOi OKpeCTHOCTH MOUTH KaxKAoro aToMa NepHvosn4- 
HOCTb MpHOMMSHTebHO CoxpaHAeTcA (OMKHU MOpALOK), CyWeCTBOBaHHe 30H - 
€CTb pocToe cyleycTBHe Toro dakTa, 4TO pH HeOOJbIINX H3MeHeEHHAX BHA 
OnepaTopa H TpaHHU4HbIX YCJIOBMM CIeKTp ero H3MeHHAeTCA JOCTATOUHO Mao (7). 
B nactoauje paGote Ha mpuMepe NomMMepa NOKa3bIBaeTCA, UTO CHEKTP MO*KeT 
ObITb 30HHBIM HM B MOJIHOCTbIO H3OTPOMHOM Tese, Kora OTCYTCTByeT KaKas-s1H60 
YNOpAMOYeHHOCTh VM B MAJIbIX OONACTAX. 

O6nrgHo (?) nomMMepHas telb u3 N 3BeHbeB MOemupyeTca COBOKyMHOCTHIO NV 

BeKTOPOB OMMHAKOBOH JVIMHEI: Ih, le, . . . 1y. IipH stom Bextop 1,+, nomyaaetca 
43 BekTopa 1; mpeoOpa3oBaHHem 


- 
hae Angy, ila (1). 


Pye A;+1,; — MATpUbI, onvcpiBaioulNe Bpamenve. Bextoppi I; pacnosarator- 
CA B MpOcTpaHcTBe Tak, 4TO KOHelL BeKTopa |; CoBMayaeT C Ha¥YaIOM BeKTOpa 
I;+,. Torga pajuyc-Bextop R;, coequHAIONIMH Hayao BeKTopa li C Ha4¥aOM 
BekTopa I|;, paBeH aN 

as 


R; ay > I. (2) 
h=1 
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Takum o6pa3om, matpuupi A;+;,, WeNMKOM OMpesensmoT Lenb. 

_ Jaa BpiacueHun xapakTepa cneKTpa SIeKTpOHa HeEOOXOUMO PeLIHTb ypaB- 
Henne [Upequurepa c noTeHiHaJOM, OMMCbIBaIONIHM Moyle BCexX AJep MouMMepa 
M camocorsacoBaHHoe Tose BCeX JpyrHxX 9IeKTpOHOB. BowHoByio PyHKILMW. 
SJIEKTPOHA B MOJIHMepe MOXKHO MOCTPOHTb B OOLIeEM Bue TeM Ke cnocoGom, KO- 
TOPbIM 9TO JleaeTCA Mp paccMOTPeHHH ABHXKCHHA SJIEKTPOHaB KpHcTaM4e- 
ckol peuertxe (*, 4). Umenno, nyctb ®(r) — HeKoTOpad dyHKUMA NpocTpaKcrT- 
BeHHBIX KoopyuHaT. Onpezenum dyHkunn Pr), i= 1,2,...,N, Tak TO 


DT) =) (A; GA: 72». - Agr Ry): (3) 


€3 OFpaHHYeHHA OOUIHOCTH MOXKHO CUHTATD cbyHKuHU D;(r) oproHOpMupoBaH- 
Abia. Byjlem uckaTb pewlenve ypapuenua Ipequnrepa Hp = Eyes Buse sn- 


863. 


HefiHow KoMOnHalMN cbyHKuMi ©,(r). Tora coOcTBeHHbIe $HAYCHHA CYTb KOPH 
BeKOBOrO ypaBHeHHA 


| Hin — E8;» | = 0, (4 


re A, = \o, H®,dV. Cornacnuo Teopeme Tepmropnua (°), KopHu ypaBHeHH 
(4) nexaT B 3aMKHYTOA OOacTH, OSpa3oBaHHOH KpyramMH c payMycamu 


Si | Hin | (5 


h=1 


rye WITpux oO6o3HadaeT, YTO pH CyMMMpoBanHN cuaraemoe | H;; | onycKaeTca 
Llentppi sTHxX KpyroB Haxoyatca B TOUKaXx H;;. B paccmaTpMBaemom cyu1y4ae Kop 
HM ypaBHenua (4) AelicTBuTembHbI. [looromy oOslacTb, B KOTOpOH HaxOJATCA BC 
KOPHH, eCTh OTPe30K jeHCTBUTebHOK ocH. Takum 0Opa30M, COBOKYMHOCTb Cco6 
CTBeHHDIX 3HaueHHH 3aa4H O ABMKEHHM SeKTPOHA B Moe Wen OrpanMyena 
cBepxy H CHH3y, T. e. OOpasyeT 30ny. | 

CnekTp JIeKTpoHa B OeCKOHEYHOH Wenouke ABJIAeCTCA S3OHHDIM Tora, Korya 
CYULeCTBYIOT Mpesevibl: 


p=limp: (N) =>) |Aal, (6) 
N-0o h=1 


TPH YCJIOBHH, YTO MOCMeOBATeIbHOCTD Be MYHH H,; orpanwuena cBepxy Hu CHM3y. 

Kak JIA KOHEUHOH, TaK H JIA OeCKOHeUHOM WenouKH pacnpefewenHe MVJOT- 
HOCTH ypoBHel 0 30He MOXKEeT ObITh CAMbIM Pa3JIMUHbIM. B uacTHOCTH, BHYTpH 
30HbI MOT CYIULeCTBOBATb HHTepBaJIbl, B KOTOPbIX yYpOBHeM HeT CoBCeM. Takoe 
pacilemeHHe 30H Mox*KeT ObITh yrKe IPH paspyWleHHH JabHero nopsyKa (2). 

Bovlee noxpoOuylo HAcpopMallMio O CBOLCTBAX SOHbI MOXKHO MOMYYHTh, mpel- 
NOJOKUB, UTO MATPUUbI A;+,,, OMpeMeeHbI CTATHCTHYeCKH HM BeKTOpbI |i, le, . . . 
oOpa3yior wenb Mapxosa. 

Cuctema tbynkuun ®,(r) He nomna. Tlostomy Avid HaxovKeHHA BCeX pelleHuit 
ypasnenua Iipequnrepa HYKHO HCXOMMTbh M3 HECKOJIbKUX NpOOubIX *PyHKUHH, 
BbIOPAHHbIX TaK, UTOOb! COBOKYMHOCTb BCeX pellleHHi OOpasoBbIBala NOMHYIO 
cuctemy. B 3aBHMCHMOCTH OT TOPO, OyJeT JIM pH STOM BaJIeHTHaA 30HAa OTeeHa 
OT 30HbI IIpOBOJMMOCTH Oovlee WIM MeHee WIMpOKHM HHTepBaJIOM WIM NepeKpbI- 
BaTbCA C HeH, MOHMep OyeT U30ATOPOM, NOJIYMPOBOAHHKOM HJIM MeTAaJIJIOM. 

Takum OOpa30M, 30HHbIM XapakTep CieKTpa He ABIAeTCA cielMdpHuecKol 
yepTOH MepHosMyeckUx CTpyKTYyp: MPH BecbMa OOMMX NpeANOOKeCHUAX O CBOH- 
CTBAX TaAMUJIbTOHHaHa HV BOJIHOBbIX (PYHKIMA OKA3bIBaeTCA, UTO Y MOJIMMepoOB, 
He oOOaaoulux ake npHONMKeHHO TepHOAMGeCKHMH CBOMCTBaMH, CMeKTp 
MO?KeT ObITb 30HHbIM. IIpescTaBmenve O KBa3HUMIYyJIbce Kak O 4HCe, HapsAyy 
C SHeEprvel XapakTepH3yIOUleM COCTOAHHA IJIEKTpOHdA B 3OHE, MO?KHO, KOHEU- 
HO, BBeCTH TOJIbKO B Culyyae NMepHOAMYeCKMX CTPyKTyp, Kora onpesesHTeNb 
(4) cBoquTca K WHKIM4eCKoMy ompefemuTemo. CymjecTBOBaHve 30H y MOJIMMEe- 
pOB CBA3aHO C TeM, UTO KOPHH BEKOBOFO ypaBHeHHA TpynMupyloTcA B HeKOTO- 
poh KOHedHOH OOaCTH He TOKO [WIA WHKIM4eCKHX ONpeseHTeeH, HO HW AIA 
3HAUMTeIbHO Oomee WHpOKOrO KJacca BeKOBbIX ypaBHeHHi. 

Ycenosua (6) cymecTBOBaHHA 30H ABJIAIOTCA JOCTATOUHbIMH, HO He HeOOxo- 
J\MMbIMH. 

e MuorouncyeHHble SKCHepMMeHTAaJIbHble JaHHbIe HU TeopeTHyecKHe cooOpa- 
*%KCHHA YKA3bIBaIOT Ha TO, 4TO IICKTpMueCKHe CBOMCTBA BelllecTBa OMmpeyeuA- 
1OTCA B OCHOBHOM OI1M2KHUM MopsAyKom (1,°). IIpH sTom nox aeKTpHyecKHMH 
CBOMCTBAMH NOHHMAaeTCA BCA COBOKYMHOCTbh XapakTepWCTHK cCpesbl, onmpeye- 
JIAIOMLUX MpOBOANMOCTH: sppekTHBHAaA MAaCCa HOCHTeeH, WIMpHHa 3arpeleH- 
HOH 30HbI HT. 1. [Ipempiqyuywe paccyxeHua alot JIMUIb yKasaHHe Ha TO, 4TO 
MIpH OMpeAeeHHBIX YCJIOBHAX CYUeCTBOBAHHe 3alipelleCHHbIX 30H He CBA3aHO 
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PHZ3HYTECKAAH XHMHA 


Axagemuk M. M. TYBUVHHH 


COCTAB IJIEMEHTAPHbIX AYEEK HW NPEAEJIBHBIE 
AJICOPBLLHOHHbIE OB bEMbI JEPMAPATHPOBAHHbIX KPHCTAJIJIOB 
CHHTETHYUECKHX WEOJIMTOB 


B nocmeqHne rofb Bce BospacTarollee MpakTHYeCKoe MpHMeHeHHe 1pHoope- 
TaloT CHHTeTHYeCKHe WeoHTEI THNOB A uw X B KayecTBe BbICOKOSdpeKTHBHBIX 
aj\copOeHTOB, B OCOOeHHOCTH JIA pasfeeHHA Taso0BblxX CMecel, ruyOoKo o4n- 
CTKH MW ocyluikH ra3oB. LleoHTb! nMosyuaroTcaA THApOTepMaJIbHBIM CHHTe30OM B: 
Bue KpHCTaJJIOB C pasMepaMH NopsAyKa MUKpoHa. B TexHHKe WeOMTbI THNOB. | 
Au X oGblMHO NPHMeHAIOTCA B BUe pany, TaOeTOK WIM WapHKOB, COCTOA- 
IMX H3 KpHCTAaJWIMYeCKOrO NOPOMIKAa COOCTBEHHO IeOJIMTOB H LOOaBoOK CBA3YyIO- | 
mux (10—15%). [pu pawuonanbHom cnoco6e rpaHyJIMpoBaHuA mpakTHuecKkE 
WHepTHaA B alcOpOMHOHHOM CMbiCJie J0OaBKa CBASYIOULeErO BbISbIBAeT Mponop- 
IMOHAIbHOe ee COMepxKaHHiO CHM KeHHeE ACOPOMMOHHBIX CBOHCTB rpaHyJ TO 
CpaBHeHHIO C HCXOJHbIM KpHCTaJIWYeCKHM WeoHTOM. IlostTomy OCHOBHOM Ha- 
YIHbIM HHTepec MpelcTaBaeT paCCMOTpeHHe CTPYKTYPHBIX H aCOpOMMOHHEIX | 
CBOHCTB JerH{paTHpOBaHHbIX KPHCTAVIOB IWeOJIMTOB. 

CuuTeTHuecKkHe IeO1HTbI THNOB A H X B MOJHOCTbIO THpaTHpoBaHHOM Buse 
TIpeAcTaBJIAIOT COOOM CHVIOWHbIe KpHCTasIMdecKMe BellecTBa, oOnazaroule 
XKECTKHM AJIIOMOCHJIMKATHbIM CKeJieTOM. B pesyuibTaTe ervfpaTayuu, Halleso 
mpoTekaronleH B YCOBHAX SBAKYHPOBaHHA Ip Temmepatype 350°, B kpucTas- 
aX IWeOMTOB OOpasyiOTCA MYCTOTHI WIM MOJOCTH CTporo onpeeseHHbIX JA 
KaX%KJOrO THA WeOJMTOB pasMepoB. OTH MYCTOTLI COCTABJIAIOT MepBHYHYIO M0- 
pucTylo CTpykTypy erHApaTHpoBaHHbIxX KpHcTa0B weolMToB. Ilapametppt 
MepBUYHOH MOpHCTOM cTpyKTypb! (tbopMa, pa3mepbI nop H Oovlee y3KUX BXOOB 
B HHX WIM «OKOH») XOPOMIO H3BeCCTHbI H3 PCHTTeHOCTPYKTYPHBIX HCCeAOBaHHH. 
Ilostomy Asia JeruipaTupOBaHHBIX WeOJIMTOB MOTryT ObITb BbIMHCJICHbI CyMMap- 
HbIe OObEMbI MePBHYHBIX NOP WIM MpeeJIbHbIe ACOPOMMOHHbIe OObEMBI Ha OCHO- 
BaHHW J[aHHbIX OO HX XHMHYECKOM COCTaBe HM KPpHCTaJJIMYeCKOM CTpyKType. 

XUWMMUECKHH COCTaB JerupaTHpOBaHHbIX CHATeTHYeCKHX LWeoHTOB A wan 
X B OKHCHOH topMe MOxeT ObITb BbIpPaxKeH: : 


Na.O--Al,03-x SiOs, (1) 


re uepes x OGo3HayeHO MOJIbHOe oTHOIMeHHe SiO2/AlsOs. O6a Tuna meomuTa 
MMeloT KyOWYecKHe SeMeHTApHble AYeHKH KPHCTaJIOB, NapameTpbI KOTOPbIX 
ao (peOpo Ky6a) M3BeCTHbI H3 peHTTeHOCTPyKTYPHBIX JaHHbIx. Torga cocTaB 
SJIeMeHTapHOK sAYeHKH B OKHCHOH dopMe BbIpasHutTcs: 


n[NagO-AlsOg-x SiOo], (2) 


Tle YHCIO  MpHBOAWT B COOTBeTCTBHe CosepxaHue aToMoB (voHOB) Na, Al, 
Si u O B asOMOCHJIMKaTHOM CKeyleTe S/IeMeCHTapHOH AYelKH C peHTreHOcTpyk- 
TYPHBIMM aHHbIMu. CocTaB 3IeMeHTapHOM AVeHMKM KPHCTaMa WeoOHTa CormacHo 
(2) MoxkHO BbIPasHTb B aTOMHOi copme: 


[2n Na-2n Al-nx Si-2n (2 + x) O]. (3) 


Ilo pentreHocTpyKTYpHBIM J@HHBIM, 9eMeHTapHad Auelika KpucTama CHH- 
TeTH¥eckoro eomuTa A cofepxKuUT OLHy KyOooKTa2{pnyeckyi0 (cosaHTOBY10) 
866 


T 


TPYKTYPHy!o CXMHMMy, CocTommyto us 24 novos (Al + Si) nu 36 uoHoB O, a 
faKKe 3 YETHIPEXUEHHbIX KHCJIOPOMHEIX MOCTUKA, o6uLee CofepxKaHHe B KoTO- 


s Ilo aHaJIOTHUHbIM PEHTTeHOCTPYKTYPHbIM JaHHbIM, QICMCHTApHaA sAueHKAa 


KpHcTaiia CHHTeTHYeCKOrO WeomuTa X comepxKuT 8 KyOOOKTAaS{puyecKuXx eH- 
HUM, B COCTaB KOTOpbIX BxofaT 24 - 8 = 192 noua (Al + Si) u 36-8 = 288 
wouos O. Tlomumo storo 96 uonos O conepxKatca B 16 mecTH4neHHEIx KHCJIOpon- 
ibIX MOCTHKAX, IIPHXOAAULUXCA Ha OMHY SJIeEMeEHTapHy1o sueliky (°,4). Bcero 
BOJEMCHTAPHOH AYeliKe WeomuTa X conepxUTCA 192 noHa (AI+Si) 1 384 uonaO. 
@ypve-ananus ue qaer Bo3moxKHOCTH ONPeeUTb TMOJIOXRKeCHHA BCeX HOHO- 
OOMeHHEIX KaTHOHOB, a CJleAOBaTeJIbHO, W HX OOUIMe KONMUECTBA B 9JIEMEHTAp HbIX 
aueliKkax neomutos A u X. 

_ Ha ocnopanuu xumuyecKoro coctapa SJICMCHTapHOH AYeHKH WeonutTa B 
opme (3) u uncen coyepxamuxca B Heli HOHOR (Al + Si) w O, nomyuennerx 
S PCHTeHOCTPYKTYPHBbIX H3MepeHHH, MOXKHO NOMYINTH 3aBHCUMOCTH MexK Ly 
; Hf AJA KAKOTO TAMA WeoUTa. PaccMOTpUM BbIBOL STOFO COOTHOMIeHHA LA 
Mpumepa weouuta X. Cormacuo cbopmyuie coctapa 3JIeEMeCHTapHON. ayetiKu (3), 
HUCJIO voHoB (Al + Si) Bipasutca 2n + nx = 192 un 


: 
| n(2+ x) = 192. ; (4) 
| Ananorm4npim nytem mel romyauM To xe CooTHOUeHHe (4), yauTpiBaa uucno 
MOHOB KHCJIOpoya B dleMeHTapHOH syeitKe. K Tomy xe BbIBOLY MBI IpHemM v3 


YCNOBHA SJCKTPOHEHTPaJIbHOCTH SyIeMeHTapHol syeliKu, coyepxaeH mowo- 
KUTEbHbIC HOHE! Nat, Al*+ uw Si*+ u orpunatenbubie noHE O2-: 


( (2n-1 + 2n-3 + nx-4 = 384.2, (5) 


W3 KOTOporo BbiTeKaeT cbopmysa (4). 
Cornacuo (4) na neonuta NaX celyer: 


192 
é Oia 2+x°* (6) 
_ AnanornaHas dopmyna yaa neonuta NaA weer BUI: 
124 
, ; n= TS te (7) 


B ra6n. 1 coxepatca B KauecTBe IIpHMepOB XapaKTepHCTHKH CocTaBa u 
lapaMeTpbI SJIEMeHTAPHbIX AUeEK KPHCTAaJIOB WeOHTOB TunOoB A wu X (pPHpMbI 
Tune no WaHHbIM pasnuuHEIx uccneqoBaTenell, IIpuBeqenHbie B TaGnMUe op- 


Ta6auna 14 
Boo wae: | ay, A | Dopmywa Tuna (3) SJIEMeCHTapHOH sauetiku 


JIT HCTOUHHK 


x n 


NaA He =| 2,00 | 6 12,32 12 Na-12 Al-12 Si-48 (0) 
@) | 2,00] 6 | 42,30+0,04 12 Na-12 Al-12 Si-48 (0) 
t (2) | 1,87 | 6,205} 12,273+0.003 12,40 Na-12,40 Al-41,60 Si-48 (0) 
NaX (3) | 2,8 | 40 | 24,91+0,02 80 Na-80 Al-412 Si-384 (0) 
. @) | 2567 [44,44] | 24,04 82,22 Na-82,22 Al-109,78 Si-384 (0) 


LY JIbI ICOJIMTOB: YOBETBOPAIOT PEHTTEHOCTPYKTYPHEIM JaHHBIM 0 oOulemy co- 
€p2kanmio MoHoB (Al+Si) n noHoB O B QJIEMCHTAPHBIX AYeHKAX KPHCTAaIOB. 
HeBUIHO, 3HAYeHAA  MMeIOT XapaKTep cpelHecTaTHuecKHX BeNMUUH. 
[lo qaHHbIM TaOnMULI, OCHOBHOe pasIM¥He XUMHYECKOrO cocTaBa amiOMocH- 
WKATHBIX CKeleTOB leoHTOB A u X 3aKmouaeTca: 1) B pa3sHom OTHOCHTebHOM 
€¢pxkaHHu HoHos Al x Si, Bxofamlux B aOMHHNeBOKUCHOpoLHBe Hl KpeMHe- 


oF 867 


KHCJIOPOAHble TeTpads{pbl, H3 KOTOPHIX MOCTPOeHbl KYOOOKTAas{puyecKHe CTpyK- 
TYPHble €HHUUbI HU 2) B pa3sHOi B3AMMHOM CBA3SH KYOOOKTASIPH4eCKUX eMHAL — 


TIpH MOMOMIM YeThIPEXYWICHHbIX KHCJIOPOAHbIX MOCTHKOB B IeowHTe A u COOT- 
BETCTBCHHO II€CTHYJICHHbIX KMCJIOPOMHBIX MOCTHKOB B WeowuTe X. Tak, ky6o- 
OKTaapuyueckaad euHUa WeomuTa A coxepxuT 12 Al**, 12 Si** u 3607",a Ky6o- 
OKTa2{puueckad euHua yeouTa X 1OAI*, 14Si** uw 360%. To 1207 us 
pacueta Ha oHy KyOoOKTasApuyecKylo eCMHUMLY B WeomHTax A uv X npHHae- 
*%KaT KHCJIOPOAHbIM MocTHKaM. M36pbITOUHbIe OTPHMATeIbHbIe 3apAybl KyOOOKTA- 
3IpH4ecKHX CMH HM OTBEUAIOUIHX HM KHCJIOPOMHbIX MOCTHKOB KOMIeHCHPp yiOTCA 
Nat, uTo HM ompefeineT UX U4HCIO B WeosHTe. 

IlepemeHuble 3Ha4YeHHA X HM, B YACTHOCTH, HeEMHOTO MeHbiIMe 2 Jaa NaA 
MOXxKHO OObaACcHHTD: 1) no Bappepy aaa NaA (7) oxkxs03Heli moneky” 
NaAlOz B nosocTax WeouutTa u 2) C Hallet TOUKH 3peHHa CBOeOOpasHbIM U30- 
MOp(HBIM 3aMeLeHHeM YaCTH KPe€MHEKHCJIOPOHbIX TeTpas{poB B KYyOooKTAa- 
3]PHYeCKHX CTPYKTYPHbIX CMMHMWAX HA AJIOMHHHEBOKUCJIOPOHbIe TeTpas{pbl. 
KonkpeTHbIMH MpHMepaMH KYyOOOKTaSI{pHyecKUX eMHHIL C pa3JIM4HbIM OTHO- 
CUTeJIbHBIM CojepxKaHHem HOHOB Al u Si aABAAIOTCA KYOOOKTAIIpbI WeoHTOB 
NaA u Nax. Mobi gonycKaeM BO3MOXHOCTh HeOOJIbINHX OTKJIOHEHHHM OT nipa- 
Bua JlOpenmteiHa aia NaA (x<2), koToppie JOJDKHbI IpOABUTbCA B TOHH-| 
X%KCHHOM CTaOHJbHOCTH aJIOMOCHJIMKaTHOrO CKeJleTa WeOwHTAa. 

Takoe H30MopdHoe 3amelleHve HECYIIeCTBeEHHO CKAa3bIBaeTCA Ha napawterpax 
do 3JIEMCHTAPHBIX KPHCTaJJIM4GeCKHX AueeK. TaK, napametTp ao NaX uz pacueta 
Ha OJHY KyOooKTas{puyeckyro equHuny (24,92 : 2 = 12,46 A) ovenb mano oT-! 
jIMUaeTCA OT BeIHUHH do Jaa NaA, mpwBeseHHbix B TaOmuLe. 

B HeKOTOpbIX CJIY¥aadX, B OCOOCHHOCTH JIA OOpasioB WeOJIHTOB, MoOmy4eH- 
HbIX B JaOopaTOPHbIX YCJIOBUAX, OTHOWWeHHe UMCeT aTomoB Na u Al, no aHHbIM 
XHMHYeCKOFO AHAJIN3a,HeECKOJIbKO HUKe EAMHMUbI, OOBMHO He Soviee 4em Ha 10%. 
He ucK104eHO, YTO 9TO ABJACTCA Pe3yJIbTATOM MOHHOTO OOMeHa MaJION JOJIH| 
Na* na H*, o6a3aHHOrO COJep2KaHHio 34MeTHBIX KOJIMYECTB YTOJIbHOM KUCOTHI 
B OObIMHOM TMCTHJIJIMpOBaHHOK Bose, IpHMeHAeCMOM JIA MpOMbIBKH KpucTaJ- 
JOB neouuToB. Ilo npeyqBapuTesbHbIM HaOMOAeHUAM, STOT 9ekT MpoABIAeTCS 
B OobiueH CTeMeHH pH AIMTebHOH MpOMbIBKe WeoJIuTA. 

V3BecTHble H3 PeHTTeHOCTPYKTYPHbIX JaHHbIX (popMa H pa3MepbI MoOOcTeH 
SJIeMeHTapHOH AUeHKH JerHipaTHpOBaHHbIX KPHCTaJIJIOB CHHTeTHYCCKUX 11e0- 
JIMTOB Tuna A TO3BOJIAIOT JICPKO BbIMHCJIHTb CYMMApHbie OObEMBI MoslocTeH Ie4 
MeHTapHOH AYeHKM H NpeeJIbHbIe ALCOPOMHOHHbIe OOBEMBI IA CAMHUILbI MaCCb 
JePHpaTHpOBaHHbIX KPHCTAaWJIOB, JOCTyNHbIe AA aycopOupyembIx MmosleKYJI 
Pa3IMUHBIX pa3sMepoB. ITa 3afaua ABJAeTCA Oomee TPYAHO pa3spelliHMOH WA 
WeOHMTOB Tuna X B CBA3H C pacMoOsOKeHHeEM IWeHTpoB KyOOOKTAa2puyecKHX 
eMHMIL 10 y31aM KpWCTa/IM¥eCKON pellieTKU, XAPAKTepHO AA ammaaa, T. e. 
HECHMMETPHUHBIM PaCIOJIOXKeHHEM NOJOCTeH B SIeMeHTapHOH sauelike. B Ha 
cTonmel paOoTe JesaeTCH MOMbITKAa pelleHHA ITOH 3aauH WyTeM BLIMHCeHU 
Kaxylleroca OObeMa KYOOOKTAIIPHYeECKON EHHUILI NO peHTTeHOCTpYKTYPHBIM 
JIAHHBIM JIA 9eMeHTApHOK sauelKu WeomuTa’ A u yseTa OObeMOB 4YeTHIPeX4IeH 
HbIX H WeCTH4JICHHBIX KHCJIOPOAHbIX MOCTHKOB B aJIIOMOCHJIMKATHBIX CKeleTax 
QJIEMCHTApHEIX saueeK WeomHTOB A u X. 

B cooTBercTBHH C MOM@/IbIO AJIOMOCHIMKAaTHOTO CKeJeTa nweomutTa NaA (?%) 
SJIeMeHTAapHad AveHKa KPHCTasNa COMepKUT OLHY KYOOOKTAIIpHyeCKYIO CTPYK- 
TYPHYIO CMMHHLY MH 3 OTBeUAIOILHX eH UETLIPCXUJICHHbIX KMCJIOPOMHbIX MOCTHKA. 
C pyro CTOpoHbI, Ha OAHY 3eMeHTapHyio AVeHKY MpUxoLUTCA ofa ComDUad 
MOJIOCTh MpakTH4¥ecKkH CcbepH4yecKoli cbopMbI c AHameTpom 11,4 A (1,7) u o6bemo 
776 A® uw ofHa Masaa nonocTb BHYTpM KyOooKTaa—pa c juametpom 6,6 A (?, ») 
uw oObemom 150 A®. Ecau ao — napametp 3emeHTapHoli sueliku NaA, Td 
KAKYWMHCA OObeM KYOOOKTASpHyeCKOH CTPYKTYPHOM CAHHUUBIV~ B AJIOMOCH4 
JIMKaTHOM CKeJleTe WeOJIHTa BbIpPasHTcsA: } 

Vio = ay 5 (776 ag 3V am) (8 ) 
rye V4, — OObeM 4eTbIPeX4IeHHOrO KHCJOpOMHOTO MOCTHKA. 
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JlerKO NOCTPOMTb MOJCb YETLIPEXYICHHOFO KHCOpOfHOrO MOCTHKA, Co- 
AMHAIOUETO Yepe3 MOHbI KUCOpopa oun (Al, Si), HaxoxamMecd B BepmiMHax 
€TLIPCXYJICHHBIX OKOH CM@XKHBIX KYOOOKTasIpHyeckux efunun. IIpunuman 
o (*) qauub cBa3u (Al, Si) — O 8B 1,67 A u, cnenopatembHo, JWJIMHY CTOPOHbI 

yeTLIpexuleHHoro okHa B 3,34 A u pacnosoxeHHe HOHOB KHCOpoLa MOCTHKAa 

IeHTpe MIpAMbIX, coesuHsAoujMx HoH! (Al, Si) cMexHbIx KyGooKTaazpoB, 
O/IYYHM Tp paguyce uonos Kucsopoga B 1,4 A paguyc onucprBaiomeli oKpyx- 
OCTH JIA HOPMAJIbHOTO Ce4eHHA JIA CepeMHbI YETLIPCXUIeHHOTO KHCIOpOL- 

- moctuka B 3,7 A. Ecam TaKoli KucnopoyHbili MocTHK MpeqcTaBuTb B BHIe 
WuauEpa c paguycom 3,7 A u BbicoToil, paBnoii WMaMeTpy HoHa KHCOpora 
8 A, To ero o6nem OyzeT coctaBants 116 A®. Cornacuo (8) npu ao = 12,273 + 
+ 0,003 A (?), T. e. mpu oObeme snementapHoi auelixu B 1848 A®, kaxymutica 
o6bem KyOooKTaspHyeckol eluHUUbI OyzerT papen 724 A?, 
, B o9eMeHTapHOl suelike weomuta NaX c ao = 24,94 A (4) u o6bemom 
15513 A® cogepxatca 8 KyOooKTasipuyecKHx eMHUIL HM CBASBIBaIONNX Ux 
‘16 IWeCCTHUJIEHHBIX KUCJIOPOAHbIX MOCTHKOB. EcauV¢, — o6beM OHOFO IWIecTH- 
¥YeHHOTO MOCTHKA, To oom OObem 8 OombuIMx movocTeli («super-cages») Vo, 
ColepKaulUXcH B SIeEMeCHTAPHOH AYeHKe, BbIPasHuTca: 


Veins oars 704 iCY,.,. (9) 


= 


CoriacHo aHajorM4yHbiM OOpa30M, KaK HM JIA YeTHIPexueHHOrO KUCOpOs- 

HOrO MOCTHKA, NOCTPpOeHHOM MOfeJIH WIeCTHYICHHOrO MOCTHKA C TeMH 2Ke Mapa- 
MeTpamu (AnuHbI cBaseit (Al, Si) —O, payuyc uona Kucnopona) paguyc onu- 
CbIBAIOMeH OKPYXHOCTH JIA HOPMAJIbHOTO CeyeHUA [iA CpeMHbI MOCTHKAa Oyler 
coctapiaTb 4,8 A. Ecam TaKoli Kucnopoyuptit mocTuK IIpeACTaBUTb B BHe WH- 
JiMuypa c paguycom 4,8 A u Bricotoit, paBHoli Muametpy Mona Kucmopona 2,8 A, 
To ero oObem Vey Syyet paBen 202 A®. Tlogctasnaa sto 3sHauenue B cop- 
mysy (9), nonyyumV> = 6490 A®. Tonpxo o6bem sTux mouocTeli pocTyneH ” 
Ata OObUIMHCTBA MOeKy acopOupyembIx BellecTB, TaKUX KAaK a30T, 
yreBoqoposbl HT. M1. 
_ a8 Moneky BoXbI, NoMMMO GouIbUIMX MOsOcTeli, MOCTyNHbI 4Yepe3s «<OKHA» 
B KyOOOKTa3[paxX UX BHYTPeHHHe MIM MaubIe nOJocTH c OObemamnu no 150 A 
WA KaxKoro KyOookTasapa. Obunit OObeM MaJIbIX MOJOCTel B 3NeMeHTapHoOK 
aueike mweomuta NaX coctapuset: Vy, = 150-8 = 1200 A®. Odmuii o6bem no- 
JOcTeH JJeMeHTapHol suelkH Weowuta NaX, OcTyMHbIX Avid MOmeKy BObI, 
cocTaBHT: 


V ='Vo + Vu =, 6490 + 1200 = 7690A3. (10) 


_—- |. . ee UL 


_ Ilo Bappepy, ofua aementapnaa suelika momHocTbio TujpaTupoBaHHoro 
teomuta NaX coyxepxuT 256 momekya Bon (*). StTomy acy MOWeKyJ BOLI 
OTBeyaeT OOBEM XAHAKOCTH HOPMAJIbHOHM MIOTHOCTH WAM mpelesbHbIii aycop6- 
IMOHHEI O6bem B 7670 A3, TIpakTH4eCKN COBMAaAaIOULW C BbIMHCIeHHBIM OOb- 
emom VY. 

B 3akmioueHve aBTOp CUHTaeT CBOHM IIPHATHBIM JOJITOM BHIPasuTb Gvlaro- 
Mapyocts H. A. Ilnmiaxosy 3a o6cyxeHHe MOTYYeHHEIX pe3y/bTATOB. 


} Uucrutyt duswueckol xuMuH Tlocrynuso 
b- Axajylemuu nayK CCCP 8 III 1961 


LIMTHPOBAHHAS JIAUTEPATYPA 


1T. B. Read, D. B. Breck, J. Am. Chem. Soc., 78, 5972 (1956). 
@ier, Trans. Farad. Soc., 54, 1074 (1958). °E. B 
P.S emaker, J. Am. Chem. Soc., 82, 1041 (1960). 4R. 
-W.Bultitude, J. W.Sutherland, Trans. Farad. Soc., 53, 1111 (1957). 
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Jloxnanmn Ankagemun wayK CCCP 
1961. Tom 138, Ne 4> 


PHSHYECKAA XHMHA 


C. Ti. WKRAAHOB u E. B. KOPOMAJIBAM 


CEJIEKTHBHASA COPBUMHA HA NOPHCTbIX CTEKJIAX 
(ITpedcmaeaeno axademuxom M. M. Jy6ununeim 20 I 1961) 


CemekTHBHad CcopOuHa, OOycOBIeHHad MOJIEKYAPHO-CHTOBbIM JeHCTBHeM 
aylcopOeHTa, OObIMHO CUHTAaeTCA CreluduuecKUM CBOHCTBOM MOpHCTHIX KpUMCTaJI- 
JIOB — IeOJIMTOB. OAHAKO MCCeAOBaHNA COPOUMU pa3sJIMYHbIX BeULeCTB, BbIMOJI- 
HeHHbIe Hamu pauee (1,”) H B HacTOAMeH paOoTe, Ha NOPHCTHIX CTeKaXx CBUe- 
T@JIbCTBYIOT O TOM, YTO CMOCOOHOCTh K U30HPaTeMbHOM COpOMMM XapakTepHa 
TaKKe HM JIA HEKOTOPHIX MOPMCTHIX CTeKOM, KOTOPbIe NpOABAAIOT CeOA KAK'TH- 
TIM4HbIC ~MOJIEKYMApPHbIe cuTa. Take mopucTble cTeKia MOryT ObITb NoOwJy- 
YeHbI B Pe3yJIbTAaTe BbINeaIHBaHHA B pacTBOpax KUCJIOT ABYXKOMMOHCHTHBIX | 
I{COFHOCHJIMKATHBIX, @ TAKKe IeOYHOOOPOCHJIMKATHBIX CTeKOJI ompeye- 
JICHHBIX COCTABOB. | 

Ha puc. | u 2 mpuBeszeHbl M30TepMEI COPOWMN BOLI, CIMPTOB, a30Ta H HeEKO- | 
TOPbIX yIvieBOJOpos0B Ha mopucTEIx cTeKax NeNe 2 uw 3, MOMyYeCHHBIX MyTeM 
oOpadotku IN HCl kanMepocumuKkaTHbIxX CTCKOJ, OTMM4AIONIMXCA MoO Cosepxa- 
HuIO K2O. Puc. 3 oTHocHTca K nopucTomy cTekay Ne 1, nomyyeHHomy aHaso- 
THUHbIM OOpa30M M3 HATPHeBOCHJIMKATHOrO CTeKa. OTMebHO Ha PHC. 3a NOKa- 
SAHbI U30TepMbI COPOMNH BOAbI H a30TA, OTHOCHIMeCA K Zpyromy oOpasiy no- 
puctoro crexa Ne 1. Usmepenua agcopOunu Bomb, CNMpTOB HU yrmeBOLopooB 
MpousBosuuch upH 18°, agcopOuun a30Ta mpu —195,6° na BecoBolt (Bosa, 
CIMpTbH) H OOBeEMHOH (yreBOMOposbl, a30T) BAaKYYMHBIX COpOWHOHHBIX yCTa- 
HOBKax. OOpasithl NOPHCTHIX CTeKo * mepex adcopOuuell HarpeBasIMCb B Baky- 
yme 0 100 unu 200°. 

Kpome CH30H u CiHoOH 6nina uccneqopaHa Takxe copOuua CeHsOH. 
CooTBercTBy1oulve H30TepMbl He IpHBeseHbI Ha puc. 1—3, TaK KaK 9KCTIepHMeH- 
T@JIbHbIc TOUKH BCeACTBHe Kpatine Mef~meHHOro MorsmouleHua C2HsOH He moryT 
CUHTATbCA Boe paBHoBecHEIMH. Ilo sToH 2e MpHunHe HepaBHOBeCHbIMH MO- 
ryT ObIThb HEKOTOPbIe TOUKM M30TepMbI copOuHH OyTaHoma Ha cTeKse Ne 2. 

KouuuecTBo 3TaHoma, MormomenHoro mpu p/p; = 0,2 ** nopucTbiMu cTeK- 
gamu NeNe 1, 243, cocrapnser npuOsan3sutenbuo: 0,042; 0,120 u 0,032 cm?/r 
COOTBeTCTBeHHO. Kak BHAHO H3 pHCYHKOB M STHX JaHHbIX, BOa WH MeTHJIOBbI 
CIMpT, MOJI€KyJIbl KOTOPbIX MMeIOT HAMMEHbIUHe pasmepbl Cpe Apyrux uccse- 
JOBaHHEIX BeULeCTB, B 3HAUHTebHO OoMbINeH CTeMeHH COpOHpyloTCA NOpHCTHIMU 
CTeKJIaMH, 4eM Ooulee KPynHble MOJeKybl C2HsOH, yrseBoqopoyos u ocoben- 
HO CaHoOH. Orcioza cuelyet, uTo n36MpaTembHan copOuna, OOnap yxKuBalonsa- 
ACA Ha STMX MOPHCTHIX CTeKMIaX, O613aHa HAJIMUMIO B HAX OUCHb TOHKHX Op, AHa- 
METPbI KOTOPbIX CpaBHUMbI C pa3MepaMH MpOCTHIX MOJIeKyJI. OWeHKa pa3sMepoB 
Top WopueTEIx creKos NeNe | uw 3 moxwkeT ObITb CiemaHa M3 JaHHbIX mo copOunH 
Ha HHX BOJbI WH a30Ta. OTH MOpHCTHle CTeKIa, NMOMOOHO MOJIeEKYIAPHOMY CHTy 
JIunge 4A, xopoulo mormomjaroT Boxy HM mouTH CoBCem He CcopOupytoT a3oTa 
(np —196°). OuepuyqHO, TaHHBIe NMOpucTHe CTeKsla, TaK %e Kak MH MOpHcThle 
KPHCTAJIJIbI — WeOJIMTbI, JOJUKHbI XapaKTepH30BaTbCA BeCbMa OMHOPOJHbIMH 
mopaMu C 4upesBEMaiHO y3KOH KpHBOH pacnpeseneHHaA HX MO MameTpamM. 


* BoOsbulad vacTh NOPHCTHIX CTeKON Oblia MOMyyeHa H WW06e3HO Mepefana Ham IO. A. LImuz- 
ToM. ABTOPbI BbIpaxKaloT eMy CBOIO 6/larosapHocTh. 
** BpipaxkenHoe B KyO. CaHTHMeTpaX 2KHJKOCTH HOPMAJIbHOM MOTHOCTH. 
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1 
Tak Kak JMameTp momeKytbt H2O cocrapuaert oKouo 2,8 A, a J\MaMeTP MOJICKYJIbI 
Ne — oxosio 4 A, To AMaMeTpHI Op 3THX MOPHCTHIX CTeEKOM JOMKHBI exKaTb 
B Mpewenax 2,8 AUS A Ilopuctoe crexsio Ne 2 o61aqaeT NOpamu HeCKOJIBKO 
O6/bIUMX pasMepoB, HO H B 9TOM CJIyYae OHH HACTOJIbKO TOHKH, YTO OdubUaA 
yacTb UX OObeMa OCTAeTCH HEMOCTYNHOH JIA CpaBHUTeJbHO MAJIBIX MOJIeKYWJ 
sH»OH (d = 5,8 A (°)) uw yraeBogxopoyos Cs. 
_ Bosuuxkaer Bonpoc, Kak MoxeT ObiTb OObACHEHO OOPa30BaHHe CTOb OfHO- 
‘POAHIX MOP TAKMX MAJIBIX pa3MePOB B MOPHCTHIX cTeKNax? [lomocTH HM KaHaJbI 
OMCKYMAPHBIX PpasmMepoB, OOHAPyAKUBaIOMIMeCA B KPHCTANAX LWeOMTOB, npes- 
‘eTaBisioT coOol mycTOTHI B KpH- 
TaJIHYeCKOH pellleTKe Mex 
“oOpasyrouluMH ee, onpeeseHHEIM 
oOpasom coueTarolliuMuca, HO He- 
WOCTaTOUHO MWIOTHO ynaKOBaHHBI- 
‘MM KpemHe- HU awioMOKHCOpoL- 
HBIMM TeTpad{pHuecKHMHU CTpyK- 
‘TYPHBIMH 9/eMeHTaMH H HX rpyr- 
amu. KaTHOHbI WleOUHbIX H Ie- 
“rosnosenenbitx MeTaJIJIOB, KOM- 
“TIEHCHpyroulve OTPHLAaTeJIbHBI 3a- 
“pA aAMOMOKMCIOPOAHEIX TeTpa- 
 Spuueckux 3JIEMe€HTOB HW Haxola- 
“UHecA B 9THX MyCTOTax, He 3a- 
“HMMArIOT BCero HX OObeMA, H 3Ha- 
“UuTeIbHaA 4aCTh ero ocTaerca 
CBOOOAHOM HM 3anouHAeTCA MouJe- 
“KylamMa Bob. Yaienve BOB 
“Mp HarpeBaHHu WeouuTa MpHuBo- 
JIMT K OCBOOO*KTeHHIO MovocTel, 


HO HE COMNpPOBOMKTaeTcH KAKHMH- 
Puc. 1. CenexTuBHaa cop6uua Ha MopucToM 


1160 HSMCHCHHAMH B €rO KpH- creksie Ne 2, nomyyeHHOM U3 KaslMeBocHAH- 
“CTaJJIM4eCKOH CTpykType. KaTHOFO CTeKJIa 


_ Crpyxtypa wesouHocuaiKart- 
-HBIX CT€KOJI TaKxKe OOpasoBaHa CBA3AHHBIMH pyr Cc ApyroM KpeMHeKH- 
CNOPOAHEIMH TeTpasipwuyecKHMM 3/IeMeHTaMM, B IMYyCTOTaX Mey KOTO- 
PbIMH pacmouaraioTcA KATHOHbI UeOUHBIX MeTaJJIOB. OfHakKo MOTHOCTb 
“ymakoBKH kKuHclOopoqa B CTeKaX HACTOJbKO BeIHKa, 4TO HE TOJUIbKO 
SaHATHIC IeOYHbIMH KATHOHAMH, HO MH CBOOOJHbIe NYCTOTLI KpeMHeKHCJIOpoLHoON 
Ce€TKH CTEKJa OCTAIOTCA HEJOCTYNHBIMH JIA COpOMMM axe TaKHX MAJIbIX MOJIe- 
°KY1, Kak MoseKyJIbI BOE. Crekma 9TH MemaioTca NOpucTHIMU uM MpHobperaioT 
“CMOCOOHOCTD K MOFJIONLCHHIO JIMUIb MoCe BbIMeauMBaHHA HX MyTem O6padoTKu 
pactBopamu kKucuior. IIpomecc BbilemauMBaHHA HAUYHHAeTCA C OOMEHA ILeJIOUHbIX 
KATHOHOB CTeKJ1a Ha IIpOTOHbI KHCJIOTHI. Hanpumep, WA HAaTpHeBOCHMKAaTHOrO 
cTeKJ1a STOT Mpollecc MOxKeT ObITh MpescTaBsIeH CXeMol: 


O Qi G2 48 ah Q5 86 G7 G8 Qo {a 


> 


| 
— Si— O-Nat + Ht + —Si —OH + Nat 


cTeKIO pacTBOp | creo ypactBop 


IIpu ocratouno Oobuiom cofepxKannu SiOz B cTeKule BHILeTauMBaHHe My- 
Tem OOpaOoTKH CTeKa pacTBOpaMH KHCJOT He JOUKHO COmpoBox*KaTEcs paspy- 
menvem cBa3ei Si — O — Si B KpemHekucnopoyHo ceTKe cTexna. B nomp3y 
9TUX MpefcTaBseHul MOxKeT OLITH BEICKa3aH PA MOCTATOUHO OOOCHOBAHHEIX CO- 
o6paxenuii (?, *, ©). OnHuM u3 HaNOonee yOeLUTeDHBIX NOATBEPKAeHUH ABIAeT- 
‘Ci MouwyueHve B pesysbTaTe BbIeIaiHBanuA KpUCTaNMYecKorO LUCHMKAaTAa 
atpua (NaeSixOs), KpucTamiMueckoro Ke THApaTa KpemMHe3Ma — J\MKpeMHe- 
ou KucOTE (H2Si2Os). 

Ilostomy o6pa3oBaHHe TOHYAMINX KaHaIOB B KpeCMHEKUCOpOHOl CeTKe CTeK- 
Aa B pe3yJIbTATe BHINeETaYHBaHHA He MOXKET ObITh OTHECEHO 3a CUeT Pa3PbIBOB 
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cBa3seli Si — O — Si um ux nepectpoiku. Bo3HukHoBeHve TakHX” KaHaJOB B 
CTeKJI€ MOFJIO On ObITh HEMOCPeACTBCHHLIM Pe3YJIbTATOM H3BJICUCHHA U3 CTeKNa 
B polecce BbUMeIaIHBaHHA KPYMHbIX UWleNOUHbIX MOHOB M MX 3aMCHBI 0 IpH- 
BeJeHHOH | BbIWe Cxeme Ha 

cwYe HeCpaBHHMO Me€HbINIMe Mmpo- 
TOHEI. B STOM CJlyyae cywle- 
yyeT OwKNaTb yBeNMYeHUA 
oObema nope yBejMueHHem 
_ cojlep2Kanusa WleJIOUHOrO 
OKHCJIa B CTeKJIe H C YBeJIH- 
ueHHeM HOHHOTO pajluyca 
IeJIOUHOFO KaTuoHa. JlelicT- 
BUTeJIbHO, OO€ 3ABHCHMOCTH 
MOryT ObITb MpocslexKeHbI Ha 
MOpHCTHIX CTeKAax, Moy4a- 
}OILHXCA B pe3yJIbTAaTe Bbl= 
lleaduBaHHA JIMTHEBO-, HaT- 


a eee pHeBo- H KaJIM@€BOCHJIHKAaT- 
7 
0 Qi G2 a8 mtbr! ee es HbIX CTCKOJI Ppa3HbIX COCTA- | 
> BOB: 
Pue. 2. Cenexrupnad cop6uHa Ha mopuctom crekule Ne 3, Pe Lak yBelM4eHHe Cojep- 


MOJYYeHHOM W3 KaJ/IHeBOCH/IMKaTHOrTO cTekna. J — HeO; skanua NaeO B crexne c 20 
— : — OH; 4—Ne; 5 —xA-CsHie; 
ZO ae ae sag Cab : ha ain) O40 4 ENDO IIpUBOLUT K 


pocty oOmero o6bema nop 
IIPOAYKTOB BbIMeIaYHBaHHA, OMpeseAemoro MO npeseibHOM BemMuMHeE copO- 
IMM BOMbl, COOTBeTCTBeHHO OT 0,062 go 0,076 u 0,157 cm*/r. OObemEI Op — 
MOpHCTHIX CTeKOM, MOYYaIOuLHXcA U3 | 
KAJIM€BOCHJIMKATHBIX CTCKOJ aHaJOrHy- cue ae 
HbIX COCTABOB, PaBHbI COOTBETCTBEHHO: O15 
0,120; 0,140 u 0,210 cm?/r. H3 autue- Ot 
BOrO cTeksIa, cosepxKamero 33% LisO, 
Mosyuaercsd NOpucToe CTeKIO C OObEMOM 
nop 0,068 cm’/r, T. e€. 3HaNHTebHO Gia 


MeHbIle, eM Y COOTBETCTByr1OlNero HaT- Qf HO 

pHeBoro HW OCOOeHHO KasIMeBoro cTeKIa. gyy : 
OyHako oObeMEI Op, onpesense- 009 

MbIe U3 H30TeEPM COPOILHH BOMB, BO BCeX | 

cmyyuaax oKa3bipaioread B 2—3 pasa 498) - 

Ooulbile CyMMapHoro oOGbemMa KaTHO- QO7f 

HOB, M3BJICKAeMBIX M3 CTeKIa B IpO- ggg N 

ecce BbIelawuBaHuA. STO oOcTos- 7 2 


TeJIbCTBO OOYCJIOBICHO HE TOJIbKO TeM, 
uTO OObeM MouOcTH, ocBOGoxaiomlelica 80% 
B cTeKyle mocule yxoqa B pacTBop ule- 403 
JIOUHOrO KaTHOHA, JOJKeH OLITb BO Qo? 
Bcex culyuadx OovbuIe coOcTBeHHOrO 
oObema KaTHoHa. Topa3jo Ooupilee 3Ha- 


SP, 
‘6 = 


a Tt a TT 
4eHHe UMEeT 3JeCb BTOPHUYHbIN Mporecc 0 Of 02 03 04 05 G6 G7 08 09 10 
CHHTe3a BObI H3 OH3KO pacmoso*KeH- Pisa 


HBIX THAPOKCHJOB, OOpasoBaBLIUXCA B Pue. 3. CeseKTupHad cop6uHa Ha MOpHcTOM 
CTeKJIe MOCe 3aMeLeCHUA OeCNOpAZOYHO — crexne No 1, nomyyeHHOM u3 HaTpHeBocHJH- 
PaciOJIOXKeHHbIX LUIeEJIOUHbIX KATHOHOB~ kxkarHoro crekita. OrjesbHo (a) MpHBejeHbl 
Ha IIPOTOHBI. Boza, oOpa3yromlaaca Ta- H30TEPMBI cop6mHH BOJbI H a30TAa Ha JpyromM 
KUM IlyTeM IipH HH3KHX Temmepatypax, COpasne OPUCTOLO .CTeKIA i itees 
OcTaeTCA B CTeKJIe, HO IIpH OTKayKe I10- f 
PpHCTOrO CTeKJa BbIeIAeTCA y2Ke MPH KOMHATHOM TemmepaType, ocBobomw aA 
HEKOTOPbIM JONOIHUTeIbHbIM OObEM MOP 3a CUeT YACTHYHOFO BbIAeeHHA BMeCTe 
C MOJIEKYJIA4MH BOI KHCIOpOfa CTeKJIa, BomMewMero B HX COCTAB. IIpeycrTapuie- 
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Ha O HHSKOTeMMepaTypHOM eruApaTauMM MOpHCTHIX CTeKON, MoJyuaiouuxca 
yTeM BbIIMea4MBaHHA HATPHeBOCHIMKATHBIX CTeKOJI, CJI@LYIOT W3 anann3a 
KPHBBIX erv[paTanuu HX B Bakyymne (2). 

_ Takum o6pa3om, nosBuienwe ToHuaiimiMx KaHaoB MOJIEKYJIAPHbIX pa3me- 
POB B IMeJIOUHOCHIMKATHBIX CTeKaX B pesysbTaTe O6paGoTKH ux pacTBopamu 
SHCIOT OOYCJIOBJICHO USBCYCHHeM M3 CTeKNA WeOUHBIX KATHOHOR, HAXOJ[HB- 
IMXCA B MyCTOTAX KPCMHEKHCIOPOAHON CeTKH, HM MOCWIeLYIONIHM BbIeneHueM 
BMECTe C BOOM YaCTH KMCOpoa, BXOMMBIUIerO B COCcTaB cTeKIa. Tlopuctpie crex- 
fa, oOajarouve cnoco6HocTHIO K CceyleKTHBHO! copOuMu, ycTynaioT mopucTsim 
Faia (qeouTam) 0 o6bemy cop6uHOHHOrO IIpOCTpaHCcTBa, OfHaKO 
OlarowapA crietupwyeckum ocobeHHOCTAM NOPHCTHIX CTeKOJI H BO3MO%KHOCTH 
COSHATEIDHOFO YpaBJIeHUA UX CTPyKTYypOH, MOCeMHMe MOTYT JONONHUTD U pac- 
MMPHTb CyULeCTBYIONM HaOOp MOWIeKYIApPHEIX CUT — NOPHCTEIX KPHCTaOB 
M MOryT OKA3aTbCA MPHTOLHEIMH JIA TeX cyuaeB paseneHUA cMeceli, Kora 
OpucTBIe KPHCTaJIbl HE MOryT OBITb HCnOub30BaHHI. 


_ Wucruryr xumun cuanKatos Tocrynuso 
) 


e Axajylemun Hayk CCCP 20 I 1961 

UMTHPOBAHHAA JIMTEPATYPA 

= 1C.1l. Kagauos, E.B. Kopomaapnag, Mss. AH CCCP, OXH, 1959, Ne 4, 
26; 1959, Ne5, 811. 2 C. Il. Kaanos, Tiucceptauua, Muer. xum. cumuKatos AH CCCP, 
. 19599. °C. Bpyuayoap, Ancop6unarasos u Tapes, 1948. 410, A. [imuar, 
iss. AH CCCP, OXH, 1954, Ne5, 778. 5 C. K. Dy6 poso, 1O. A. llimugr, Usp. 

AH CCCP, OXH, 1953, Ne 4, 597. 
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Jloxnann Anrawemunu nayr CCCP 
1961. Tom 138, Ne 4 


PHSHTECKAA XHMH 


B. Tl. KAPHOB u A. C. COKOJIHNK 
O CBA3H MEXKTY CAWOBOCIJIAMEHEHHEM H CKOPOCTAMU 
JIAMHMHAPHOrO HW TYPBYJEHTHOrO FOPEHHA MAPA®HHOBDIX 
YIP JIEBOOPOOB 
(II pedcmaeneno axademuxom B. H. Koxdpamoesoim 23 I 1961) 


B noBot MOeIM TYpOyeHTHOrO MaMeHH CKOpOCcTb TypOyseHTHOrO ropeHu 
HeNMOCpeMCTBEHHO ONpeseAeTCA 3alepKKOH BOCIIIAMCHCHHA Mp CMeLIeCHHH CBe- 
2%Kero H ropaulero ra30B (*). B sToli CBA3H MpeACTaBJIAeT CYHLeCTBeHHBIM MHTepec 
conocTaBleHve CKopocTeH TypOyeHTHOrO TropeHHA C H3BeCTHBIMH KHMHeETHYUE 
CKUMH XapakTepHCTHKAMH CAMOBOCIJIaMeHeHHA, HaNpHMep MA MeTaHa U AA 
mponawda — 6yTanva, A KOTOpbIxX Oblia oTMedeHa (*) pa31M4HaA 3aBHCHMOCT: 
3allep KKH CAMOBOCIVIAMeHeHHA Ip AaHHO Temnepatype oT cocTaBa yrmeBoNO- 
poo-Bo3fAyuHo cmecu. [pu temnepatypax 700 — 750° sagepxKKa camoBocnua 
MeHeHHA WIS MeTada CoKpailaetca Cc OOeHeEHHeM CMECH, a JIA. Mponana u 6Y 
Tana — Cc o6orauleHHem cmecu roprouuMm (nospobuee cm. (3), ctp. 73). K coxa 
WeHuIO, STO, OOMapyxKenHoe 30 eT HAa3aN, IPHHWAMNHaNbHO BaxkKHoe pa3sHuH 
BbICOKOTeMMep aTypHOroO CAMOBOCMaMeHeHHA MeTaHa HM BBICLIHX yruleBOAOpoNoB 
mlapapuvHoBoro pala He Opl0 Oomee AeTaMbHO UMCCIe,OBaHO. 

B wacTosuled padore HaMedeHO COMOcCTaBUTb M3MCHeHHe JAMMHApHO U TYP 
OyneHTHOH CKOpocTeH ropeHHA BO3LYOIHOM CMecH MeTaHa, mponaHa u OyTaHa 
C H3MeHCHHeM 3aep KKH CAMOBOCIaMeCHeHHA B 3ABHCHMOCTH OT CocTaBa CMeCH, 
MCMOb3yA MeTOR OomMObl nocToxHHOro OObema. HanomMHuM, 4TO B mpomenypy 
ompeleieHua TypOyeHTHOM CKOpocTH ropeHHA B YCJIOBHAX 3AMKHYTOFO OOheMa 
BXOMMT (boTorpapwyeckaad pervcTpaluuA pacnpoctpaHeHuaA smaMHHapHoro 
TvlaMeHH JIA H3MepeHHA OOheMa JIAMMHAPHOTO TwlaMeHH, atowlero 3KBH- 
BaJICHTHOe MOBLIMIeHHe aBeHHA OT cropaHva (onucaHuMe meToga cm. (4)). 
CkopocTb JIaMMHapHoro TopeHHA oMnpeleiaeTCA Mo perucTpupyemol BYLuMOM 
CKOpocTH mviamMeHu UW, = dr/dt u3 paBeHcTBa u, = u,/e. IIpH3ToM cTemeHb pac- 
WIMpeHHA & MOKHO OMpeAeHTh KaK & ~ T,,/T0,,3aMCHAA (bakTH4eCKyIO TeMmMe- 
patypy mmamenu 7% pacueTHow agquaOaTHyecKoH MU npeHeOperad H3MeHeHHeM 
yucla Mowe pu cropaHHu n/no. 

Tlockombky B yrvieBoqoposHbIxX naameHax n/no > 1, a Ty << Tay, jonycKae- 
Mad llorpe + »CTb MPH 3amene & = Te wae ~ 2 crnaxupaetca u He BbI- 

0 Mo ty) 

XOWUT 34 TIpeseNbl MOrpeliHocTH H3MepeHHA. ComocTaBsIeHHe Xoa HOPMaJIbHBIX 
CKOpocTelt ropeHHA Uy, C COCTABOM CMeCH JIA MeTaHa M yrseBoZoposzoB Cs u Cs 
OOHapyXKUBaeT pesKoe pazmMune B OOACTH OoraTbIx CmMeceli — JIA MeTaHa 3Ha- 
WHTeJIbHO Oolee HH3KHe CKOpOCTH HM Oosee HH3KHH BepXHHH mpewem pacnpo- 
CTpaHeHHA MiaMeHH, dem Wid mponana u Oytana (puc. 1). MockompKy Ama Bcex 
Tpex paccMaTpHBaeMbIX MaMeH TemiepaTypbl ropeHua 7! o4eHb OH3KH, 
a Koo ppumMeHTnl mepenoca (TemnepaTypompoBosHocTH HW Aupphy3uu) Aaa Oora- 
TbIX M2TAHOBbIX CMeCeH BIW, 4eM JIA Mponana HW OyTaHa, STO pasiMuNe B HOp- 
MA@JIbHBIX CKOPOCTAX IaMeH MOXKeT OblTb OTHECCHO TOJIbKO 3a CUeT pa3JIHUHA 
CKOpocTeH peaKIHH B MaMeHH — 3HaUWTeIbHO Oovlee BbICOKOM CKOpOCTH peak- 
WHA JIA Wponana WH OyTaHa MO CpaBHeHHiO C MeTaHOM. 

Euje Govee peskoe pa3zIMune Ain TeX Ke JBYX THMOB TONMB OOHAap yxKUBAaeT- 
CA IIpH H3MeCHeHHM CocTaBa CMeCH JIA CKOpOCcTH TypOyeHTHOrO TopeHuA Uy. 
Kak BHO 43 puc. 2, IpH NOcTOAHHOM aOcOMOTHOM HHTeEHCHBHOCTH TYpOyveHT- 
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TH UW, = 4,2 m/cex * B oOacTu OoraTHIX cMeceli SHAYTeHHO BHIIMe H 3Ha- 


eHUA U;, M Mpeel pacmpocTpakeHHa AA mponana u GyTana no cpaBHenmio c 
TaHOM. HaoOopot, B oOmacTH GemHEIX Cmecell, xOTA M B MeHDbIeli cTeneHH, 
IMeeT M€CTO 34MeTHOe NOBbILICHHe WU, AIA MeTaHa 0 CpaBHeHHIo C MponaHom 
OyTanom. CoorBeTcTBeHHO MaKCUMYyM TYpOyJleHTHOM CKOpocTH JIA Mponana 
[ OyTaHa 3HaUHMTebHO CABHHYT B OOacTb OoratIx cmeceli (oKon0 120% u36nrT- 
Ka ropiouero) m0 cpaBHeHHIo 
> MeTaHOM, JIA KoTOporo 
fAKCUMYM JI@KHMT BOM3H 
ceTeXHOMeTpHuecKoro cocTa- 
pa. AnaloruuHoe pa3MuHe 
B TOJOKeCHHH MaKCHMyMa 
TYpOYJIeHTHBIX CKOpocTeii 
s MeTaHO- HW OyTaHO-BO3- 
[YUIHEIX CMeceli ObIIO OTMe- 
WeHO Takxe B paGore (°). 
' Ha6moyaempiii napasue- 
[3M B COOTHOLIeHHM CKOpoO- 
Tell JIAMMHAPHBIX Hu TypOy- 
CHTHBIX WiaMeH JIA ByXx 
THIIOB yrsIeBOOpooB B pa3- 


MMYHbIX \ManasoHax cocTa- 50 30 i020 TTD 
BOB CMeCeH HeJIb3A, OLHAKO, % 2oproveeo om meopemuyecKoeo 
DACCMATPUBaTb KaK cBHIe- 

TeIbCTBO TOTO, 4TO camo Puc. 1. a — eran, 6 — nponan, ¢ — 6ytaH 


rypOyJleHTHOe ropeHue ocy- 
IecTBIACTCA B JAMMHAPHEIX MaMeHaX, T. e. KAK KOCBeHHOe JoKa3aTeLCTBO 
IOBep XHOCTHO-JIaMMHApHOH MOseIH. B HeoOocHOBaHHOCTH TaKOrO 3aKJIOUeCHHA 
MeTKO yOeQMTbCA, COMocTaBIAA CKOpocTH TypOyeHTHOrO TropeHUA mpH u3- 
MCHCHHM HOPMAaJIbHOM CKOpOCTH mMwamMeHu Ha puc. 3. B ynana3one OenHDEIXx 
is Cmeceli KaKJOMY 3HaYeCHHIO HOpMAaJIb- 
HOM CKOPOCTH COOTBETCTBYIOT pa3JIH¥- 
HbI€ CKOPOCTH TypOyleHTHOrO ropeHHuaA: 

F Ooylee BLICOKaA JIA MeTaHa U Oomee HH3- 
iE Sy Kad JIA mmpomana u 6yrana. Orme- 
Ss 


4 m/ceK 
5 


>) ae THM, 4TO, B COOTBeTCTBHH c puc. l, 
4 ; 2 Ia STOFO fuana30Ha COCTaBOB JaH- 
° , ey 
HOMY 3Ha4YeHHIO HOPMAJIbHOM CKOpOCcTH 
© 60 80 700 oD 0 COOTBETCTBYIOT OJIH3KHe 3HA4eHHA TeM- 
% eoproveeo om meopemuyecracg nepatyp ropexua. Takum oOpasom, Aaa 
OeqHbIX CMeceH CKOpOcTH TypOyJeHTHO- 
ic. 2. OGosHayeHua ToueK cm. puc. 1. TO TOpeHHA JIA MeTaHa BpIlle CKOpocTel 
Us = 4,2 m/ceK WIA Iponana vw OyTana Mp OMMHAKOBbIX 


3HAUeCHHAX U, U T>. 

' B qguanasone Oorateix cmeceli KaxKOMy 3HaYeHHIO HOPMAIbHOM CKOpocTU 
WIAMeHM COOTBETCTBYIOT elle Coulee OTJMYHBIE 3HAUCHHA U,: Somee HU3KHe WA 
ae aM Oomee BbICOKHe Aa mnponana u 6ytana. IIpu stom onpewewieH- 
OMY SHAYeHMIO HOPMAbHOM CKOPOCTH CooTBeTCTByer Gomee BHICOKAaK (TIpH- 
fepHo Ha 100 — 150°) remnepatypa ropeHua Aa MeTaHa, 4YeM Ja mponana 
tm. puc. 1). Takum o6pa3om, B AMana3oHe GOoraThIx cmecefi Ja anHoro 
HaveHHA HOPMA/bHOM CKOPOCTH CKOPOCTb TypOyJIeHTHOrO TOpeHHA MeTAaHAa OKa- 
pIBaeTCA 3HAUUTeJIbHO Oolee HUSKOH, YeM NponaHa Hu OyTaHa, HeCMOTPs Ha Goutee 
BICOKyIO TemMiepaTypy a meTana. 

_ OctaeTca mo3sTOMy MpesNONOKUTH, YTO CyMeCTBYIOT KAKHe-TO KHHeTHUeCKHeE 
JIMUMA JIA MeTAaHa H JIA BbICIUIHX a/IKaHOB, KOTOPbIe IPOABJIAIOTCA H B OOwer- 


* OnpeneienHe wycM. B (4). 


= 
Co 
~ 
1 


YeHHH BbICOKOTeMMepaTypHOFO CAaMOBOCIIJIaMeHCHHA, UH B yCKOpeHuu pacnpo 
CTpaHeHHA JIAMMHAapHbIX HU TYPOYJIeHTHIX MaMeH — JIA MeTaHa c OGe,HeHHeM 
yaa Cs wu Ca c oOoranleHuem cmecn. 

OTH KMHeTHYeCKHEe PasJIHUHA, BO BCAKOM CJlydae, He MOryT ObITh CBA3AaH 
co cTagquelt 3apoxKeHHA Wemel, MOCKOMbKY HET HHKAKMX OCHOBaHuH mpezno 
JaraTb SHAYMTeIbHOe pasJIMYHe B CKOPOCTH peaKIMH 3apoxwKMeHHA AKTMBHBI 
ILCHTPOB jlJIA MeTaHa Hi BHICIUMX aslKaHOB. Kpome Toro, 9Ta cTaquA, JMMUTUDp y1o 
Wad .BbICOKOTeMIepaTypHoe CAMOBOCIJIaMeHeHHe yrseBosoposxoB (0 4emM CM 
B (*), crp. 64 u CefyloulMe), 9IMMMHUpyeTCaA B peakIMAX JAMMHAPHBIX UM TYP 
OYJI€CHTHIX IJIaMeH: BO NepBbIX,— OarosapA Aupy3un aAKTMBHBIX IeHTPOB U 
3OHbI C HX MAKCHMAJIbBHOH KOHIeHTpalMe, BO BTOPLIx — BCyIeqCTBHe TypOyMeHT 

Horo nepemMellHBaHua ropare 
°“K ro WU CBexKero Tasos. 
2200 HeBo3MoxKHO OTHeECTH Ha 
2100 + +OuJlloaemoe BJIMAHMeE CocTaB 
2009| | CMeCH Ha CamMoBocraMeHeHHe 

HY Ha CKOPOCTH MwamMeH HM 3a cueT 
$00 craqMH pasBeTBIeHHA len. 
1800 + +#$MexaHu3mM pasBeTBIeHHA Went 

IIpH BbICOKOTeMMep aTYpHOM Ca- 
MOBOCIIAMCHEHHH yrvieBoyOpo 

JOB OCYIIECTBIACTCH YEPe3 BbI- 
POXKTeHHbIe pasBeTBJICHHA C 
alberHaMu B KayecTBe Tmpo 
Me2%KYTOYHOrO AKTHBHOTO Mmpo- 
iykta.B To xe BpeMsal 43 OOMIMX 
cooOpaxeHuli HW u3 9KCHepH- 

R MCHTAJIbHbIX JLAHHbIX Cyleyer, 

heal Te aR u, 9 Hen feex aro BEIpOXKAeHHBIE pasBeTBIe- 

beduee cmecu Goeamble cmecu 3 HHA He NPWMHUMAIOT yYaCcTHA B 

‘pasBUTHU peaKkIHi B MvaMeHH. 
VB WamMHapHEIx, WH B TYp6y- 
JICHTHBIX IIJIAMeHaX, KAK BOJLO- 
pola, Tak HM yruJeBOOpoyoB, 
pa3BeTBIeHHe OCYMLECTBAeTCA,. 
M0-BHAMMOMy, “epes OFHY HU Ty #%e peakuuto: H + Oz +> HO-+O, kak 
3TO OTMedeHO B (3) (cTp. 188 u cmemyromHe) u B (7). 

OcTaeTCA MIpHHATL, YTO pasIMuHe XApakTepHCTHK CAMOBOCHIaMeHeHHA LID 
MeTaHa HM aikaHoB C3 H Ca M CKOpocTelt JI€MHHApHbIX UM TYpOyJIeHTHbIX T1a- 
MeH B 3a€BMCHMOCTH OT COCTaBa CMECH ONpeseJAeTCA pasIMUMeM IIA STHX TBYX 
THINOB YrIeBOLOpOLOB B CTA MpOMOJKeHHA We, T. €. UTO HMCHHO CKOPOCTS 
peaki\HH B STON CTaMM BospacTaeT C OOeAHEHHeM CMeCH JWI MeTaHa U C OOora= 
ULCHHeEM CMeCH JIA BbICHINX aKaHOB. I]pHoOpeTaeT nosTOMY OCOObI HHTepec 
HCCJI€OBaHHe Me€XaHu3Ma STOH CTaMM WM B Mpolecce BbICOKOTeMMepaTypHOTO 
CaMOBOCIIJIaMeHeHHA HW B paSBHTHH peakWHv B nwiamenax. M3 npuBeleHHbix pe- 
3YJIbTATOB TaKxKe CylIeLyeT, UTO B JIAMMHAPHOM HM TypOyJIeHTHOM MviaMeHax peaK- 
IMA PASBUBaeTCA B AHAJIOTHUHLIX YCMOBHAX MepeMelHBAaHHA Topsmlero H CBe=- 
2KerO Fas0B MU MOITOMY MO CXOJHOMY M€XaHH3MY, HO C NpHHWHMMaIbHO pa3suM4- 
HbIM M€X4HH3MOM PaciipocTpaHeHHA peaKUHH — B JIAaMHHAaPHbIX MaMeHax uepes 
HeMPepbIBHbIM MOJICKYJIAPHbIM MepeHoc Tema H BellecTBa, B TypOyJIeHTHBIX — 
yepes TypOysleHTHOe mepemelIMBaHnHe. 

UucrutyT xumuyeckoit dusnKku Tlocrynuso 

Axkayemun nwayK CCCP 17 1 1964 
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Puc. 3. OG6o3sHayeHHaA TOUeK cM. pue. |. i 
~ 5,6 mc/ex; 2 — Us ~4,2m/ceK 


Hoxnage Akagemuu nayr CCCP 
1961. Tom 138, Ne 4 


PHSHTECKAA XHMUA 


AJCOPBLHVOHHbIE HW HOHOOBMEHHDIE CBOHCTBA KPEMHESEMOB, 


MOAHM®HUMPOBAHHbIX PAXHKAJIOM C KHCJIbIMH ®YHKUUNAMU 
; (ITpedcmaeaeno axademuxom M. M. Ty6ununoim 25 1 1961) 


M. E. HEMMAPK u B. M. 4EPTOB 


Fi 

; 

_ Ilpuganue cunukaremo CNeNMPHYHOCTH B OTHOMIeHHH aylcopOuHH Tex WIM 
MHBIX BeMLeCTB, HalpHMep C KHCJbIMH WIM OCHOBHLIMU CBOHCTBaMH, MOKeT 3Ha- 
4UTEBHO pacuIMpuTb OOwacTH ero mpuMeHeHusa. B cpa3u c 3THM TlepCieKTHBHEIM 
ABIACTCA XUMMUeCKOe MOJAMPHUMpOBaHHe cCHINKareseli OpraHHuecKHMH pa- 
Bcenasia C pa3/JIMYHbIMH PyHKUMOHAJIbHBIMH rpynnamu. 3amemenue THI pOKcH- 
10B CHJIMKAresIA PaMKaslaMH C KUCJIBIMH HJIH OCHOBHbIMM CBOLMCTBAMH MOxKeT 
PHBecTH K CO3/,aHMIO HOBbIX THMOB HeEHAOyXaloulHX HOHOOOMeCHHHKOB H KaTaJiu- 


SaTOPOB KUCJOTHOOCHOBHBIX peakunli. B stom HanpaBnenun Hamu pauee (2) 
IIH CHHTe3HPOBaHbI CHIMKaremH C re : 
HOBHBIMH CBOMCTBaMH. Se 


_ B annott-pa6ote 6piia nocraBnena OcHoBHble XapakTepHcTHKH cHauKarena 
Web MOJYYHTh CUIMKAareIH, mojudu- WH aspocnula 
TMMpoBanuple paqHKkaJIOM C KHCJIbIMH 

; Vas S, OH, 
QYHKUMAMH, YTO OMWKHO 6x10 CcO06- Oopasen oS | Gale | ry 8 | ounye 
ILHTb eMy cneludu4HocTb B OTHOLICHHH 


AJCOpOUMM BeLlecTB C OCHOBHBIMH CBOii- i 
¢eTpamu. B KauecTBe Takoro pauKana CuauKarens | 1,0 | 276 
€ 4eTKO BbIPaKeHHBIMH KHCJIbIMH CBOii- A%pocua => p42 
cTBamy Opia BEIOpana Cysbdo-rpynna. 
Zina MoxudunuposanHa mpuMeHsAcaA OMHOPOAHO-KpymHONopuctTEli cHIMKa- 
Teb, NowyseHHpli B aOopaTopHH, a Take BbICOKOAMCHepCHbI mpenapar 
HenopucToro KpeMHe3Ma — a3pocHl; MX OCHOBHbI€ XapaKTepHCTHKH mpHBe- 
Henbi B Tan. 1. Benmanna yfembHOH MOBepXHOCTH Obla onpexemena U3 U30- 
TepM afcopOmuMHM MmeTaHona, cofepwKaHNe CTpyKTYpHOH BuaarM — Tepmunye- 
CKHM MeTOJ(OM. 

e Cy mupopanve CHIMKarenA M adpocusa MpOBOLN0Cb B ABe craquu. Bua- 
“aye OOpasilbl, BLICyIIeHHbIe B BaKyyme B TeyeHHe 2 uac. npu 200°, dbenuanpo- 
BaJiucb; JIA STOTO OHM OOpadaTHIBaNNch WupeHuILUXMOpcHaHom. IIpu stom 
NPOMCXOAMIO B3IaMMOselicTBUe FHAPOKCHJbHbIX Ppynn acopOeuToB c AueHu- 
(ux NopeuaHoM, B pesyHTAaTe vero C MOBePXHOCTHIO OOPasila KOBaeHTHO CBA- 
SbIBAIMCh (PeHHJIbHbIe rpynnbl. Bo Bropow cTaquu MOAMpuLMpOBaHUA cbeHHIb- 
HbIC TPYMMb, HAaXOLAUIHeCH Ha MOBepXHOCTH, NOLBeprasvch cybdupoBanHio 
cepHow KucmoTOH. Iloce cynbdupoBaHUA OOpasilbI TULATeJIbHO OTMBIBAJIHCh TH- 
CTHJIMpOBaHHOM BOJOM OT KHCJOTHI HM cymiMIuch npH 180 — 200°. Iponeccsr, 
MpoxoLAiiMe MpH MOLMMUNNpOBaHHH, MOLryT ObITb M300paxKeHb! CeLyromeli 

ese 
ue 


On 
(on) 
= CO 
~] 


si — OH 55) 10 CeHs »si —0O CeH4SO3H 
d + Cl,Si(C.Hs)s ‘ rere +H,SOy SOs. J we 
— HCl | i hss — H,0 | ars aws 
pyar Niior org Tl soa 
pi OH ek O CgHs Lee gl1goU3 


B pe3yJIbTaTe Ha MOBepXHOCTH CHMKarenA M aspocHNa YaCTb TUpOKCHAb- 
HbIX [Py OKa3bIBaAIaCb 3AMeULCHHOH CJIOXKHbIM MOBEPXHOCTHHIM CoeHHeHHeM 
© cyippo-rpynnoi. KoumuectBo mpHcoeqHHeHHbIX (PeHMJICHIMIbHEIX Tpynn on- 


* BosMoxkKHbI H [pyre cxembl B3anMoselicrBHA ANbeHuAUXJOpCcunaHa Cc ILOBep XHOCTHIO 
{cM., Hanpumep, (2)). 
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pellenasocb nO MpHBecy, cysbco-rpynn — no pesybTaTaM MOHHOrO oOme 
HM xuMuyeckomMy aHasmu3y. MonooOmenHple CBOHCTBa CyJIbcpHpOBaHHbIX oOOpa 
IOB XApakTepH3O0BaIUCb BeMMYNHOM OOMCHHOM CTATHYeCKOH EMKOCTH MO JaHHbI 
oOmena u3 1N Boguoro pacrBopa NaCl (3). OnHoBpemeHHO mp 2TOM uKCHp 
Baslocb pH paBHoBecHOro pacTBopa, YCTaHOBHBIUIeeCA B pesyJIbTaTe OOmeHa 
cyibd@o-rpynn Ha Na* pactsopa; pH onp 
WelAOCb C TNOMOMWbIO HHAMKATOpHOr 

VMonnpii oOMeH Ha HCXOJHOM CTeCKJIAHHOrO 9VJIEKTposa. 

Bae eeu Ova EO CHAP See B ra6a. 2 npuBeyeHb! JaHHbIe HOHHOr 
M aspocusie u3 1 N pactsopa NaCl 6 Ss ee Chie oan bute 

(pH ucxoguoro pacrsopa 6,6) oOMeHa Ha HCXOJHbIX H CYyJIbPMpOBaHHb 
oOpa3uax CHIMKarenia u aspocuna. Ka 


alow Mima 2, 


Besuunua | pH paByo- BHJIHO H3 TaOJIMILbI, HOHOOOMEHHBEIe CBOHC 
bh aaa coMcue | pactnopa Ba CYJIb(UpOBaHHBIX OOpasioB CHAbH 
OTIMUaIOTCA OT HCXOZHbIX. JA HUX 3Ha 
eelaee ai) 11,2 4,0 yeHhe pH paBHoBecHoro pacTBopa cocTaB 
Cyapocuauka- aseT 1,8 — 2, 1, T. e. OOmeH npoxogznn 
reJIb 510 1,8 CHJIbHOKNCIIBIX cpelax. Ha Hemo,upuuy 
Aspocua 6,3 4,3 POBaHHOM, CHJI@HOJIbHOM CHJINKareve, Kar 
Cybpoaspocna 200 2,4 v3BecTHo (*), pH TaKHX S3HaYeHHAX p 
oOmeHa He OOHapyxKuBaetTca. JInmb np 
pH oxkouio 4 oOmMeH yxKe CTAHOBHTCA 3aMeTHbIM, HO CFO BeEM4MHA Ha HECKOJIb 


KO TOPpAAKOB MeHbIe, YeEM HA CYJbPUpOBAaHHOM CuIMKarene. Tak, WA CyJb 
(ocHJIMKareia BeM4vHa OOMeHHOH CTaTMYeCKOl eMKOCTH CocTaBHua 510 p9KB/ 


mM /2 A 


mM/e 


0 
MM/2 5 
/ 
05 
2 
3 . 
D Of 02 03 04 0 Qi 02 Q3 04 
P/Ps > i Hae 


Puc. 1. WU30repmpt ancop6unu mapos ren- Puce. 2. Usorepmpl ascop6unu mapoB MeTHJIO- 

Tana (A) u Gen3sona (6) mpu 20° wa ucxof- Boro cnupta (A) H auaTHIaMuHa (5) mpH 20 

Hom (/), cysbdupopannom (2) u @eHuIH- Ha HcxogHoM (/), cyibdupoBannom (2) H te- 
poOBaHHOM (3) aspocuue HHJIMpOBaHHOM (3) aspocuue 


mp pH papuosecnoro pacrsopa 1,8, a JIA HCXOMHOFO CHIMKAareA BeEMIMHA 
HOHHOrO OOmeHa upu pH 4,0 coctaBaana sanmb 11,2 paxs/r. 

Takum’ o6pasom, HasMune Ha MOBepXHOCTH CHMMKaresaA WM adpocusa KOBa- 
JIGHTHO CBASAHHOH C HEH CHJIbHOKHCIOH HOHOTeHHOH CyJIbc:po-rpynmb OOycJioB- 
JIMBaeT HOHHBIM OOMeH Ha TaKHX OOpasilaxX MU B CHJIBHOKHCJIbIX Cpefsax, re BO- 
MOpoL HapyxXHOK OOKNAIKH TZBOHHOTO COA CHIHKAreA BCEACTBMe 3HAUHTEJIb- 
HO MeHbIIeH ero NMPOTOHH3alH 0 CpaBHeHHio C BOLOpOsoM CyJbo-rpynnbl He 
cnoco6eH K J\HCCOWMalHH HW OOmeHy. 

Vismenenne acopOWHOHHbIX CBOHCTB B pesyJIbTaTe MOJMHUNpOBaHHA MO- 
%KeT ObITb BLISBAHO H3MCHEHHEM KAK MOpHCTOCTH COpOeHTOB, TaK H XMMMYeCKOM 
TIpHpowbl UX moBepxuocTuH. Jina Toro uToObl MpH usyyYeHHN aCOpOMMOHHbIX 
CBOHCTB CyJIbUPOBAHHIX OOPa3oB OTACMTb BIIMAHHE NOpHCTOCTH, Obi HC- 
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eMELOBaH HENOPUCTEIM MpenapaT KpemHesema — adpocun. Ha ucxogHom, de- 
HPOBaHHOM H CyJIbUpOBaHHOM OOpasax aspocuyia Cb CHATHI H3OTEPMBbE 
ancopOuMH napoB Oensoua, renTana, MeTHOECTO cnupTa W AMaTHaMUHA. STH 
Hble MpeAcTaBJeHbl Ha puc. | uw 2. Kak BUHO M3 puCyHKOB, cbeHHMpOBAaHue 
OCHJa BbISBAIO CYINe€CTBEHHOe YMeHbINeHHe afcopOunH BCexX npHMeHAB- 
ixch napoB. Muaa kapTuna naOmopaetca na cybduporaHHoM aspocuae. 
OTePpMBI AcopOunu OensoNa H renTana pacnoJOx*KeHbl JMUIb HECKOJIbKO BBILE 
TepM Ha (eHUJIMPOBaHHOM aspocuse (STO 061. ACHAeTCH YACTHUHDIM paspyuie- 
aMeM PCHUJICHMABHOFO NOKpbITHA NPM CyAE@UPOEAHHH), a U30TepMbI alcop6- 
WMH M€THJIOBOTO CNUpTa M AMSTHMAMMHA JeKAT BHILWE HE TOJbKO PeHHUpOEAH- 
HOrO, HO aywKe HCXOMHOTO adpocHwua. 
_ YMeHbIllenve BeMUKHBI ancop6unn Gensoa uv rentana Ha CyJb@UpOBaHHOM 
M PCHWMpOBaHHOM aspocHvie CBA3AHO C YMCHbINeHHeM JuCHepCHOHHOL KoMMO- 
HEHTbI BAHepBaaIbCOBa BsanMOselicTBNA. STO COycvIOBMMEAeTCA TaBHBIM O6- 
30M OTJaIeHHeM aCopOupYyIouMxXCA MOJeKY OT NOBepxXHOCTH aycopGexTa 
BCEICTBUE SAMeHLI THAPOKCHOB Conee KPYNHBIMH (eHWICHIMIbHDIMA WK 
SynbobenuscnsWAbHEIMH rpynnamu (°?°). Jina Gen3ona stot adbdbeKT ycuH- 
aeTCA YMCHBINCHHeEM SHEPrHH SvIeKTpocTaTHYeCKOrO BsauMOneLCTBUA C THI- 
KCHIAMH. YBenyeHHe ascop6unH MeTHNOBOrO chupTa Hu LusTHIaMHHa Ha 
JbPUPOBaHHOM a3pocuue NO CpaBHeHMiO C *PeHHMPOPAHHBIM H UCXOLHBIM CBA- 
3aHO C BSAMMOJeHCTBHEM MOJEKYJI STHX BEIMECTB C HAXOLAULHMUCHA Ha NOBepx- 
gocTH cyibo-rpynnamu. Vspectuo, uTo KucopoxcomepxKamne coeqnnenus, 
= Kak CMPTbI, SPUPbI, a TAKKe ASOTCOMEpxalllve OPraHHyeCKHe OCHOBAHUA 
MOryT B3aMMOJeHCTBOBATb C CHJIbHBIMH MHHEPasIbHBIMH KHCOTaMH (#4). Taxoe 
B3AMMOLElICTBUe, OUeBHAHO, MMeeT MeCTO H Ha CyJIb@MpOBaHHOM adpocuue, 
[ak KaK cysbpo-rpynna o6aaet cBOMCTBAMM CHJIbHOM MMHEPabHOl KUCJOTE. 
36 STOM MOXeT TakKxKe TOBOpHTh TOT bakT, TO np WecopOunu c cyibdupoBau- 
MIX OOPASIlOB BeHYHHA HeOOpaTuMO CBASAHHOFO JMSTHAaMHHA HM MeTaHOua 
Be kicreres CompuieH, ueM y dbeHHMpOEAHHOrO KH UCXoMHOrO. CnenoBaTebHO, 
ancopOuusa CHsOH u (CeHs)2NH na cyacbupoBanHom a3pocuvie HOCHT XapaKTep 
kemocopOunH. Jina sTux MoneKya CyJbco-rpynnbl ABJAIOTCA AKTHBHBIMU al- 
SOpOUMOHHBIMH WeHTpamu, BCNeACTBHe Yero alcopOuNA MeTaHoa MW AMeTHIAMH- 
1a yBeMunBaetca. Jina mMonekyn CoHe u C7His cybco-rpynnbl He AB AIOTCH Ta- 
MMMM WeHTPaMu, U 3TO MpHBOAMT K YMeHbINeHMIO acopOuNOHHOrO MoTeHIuana 
MoucpuuLMpOBaHHOro aspoculia NO mapaM STHX BeULecTB. 
_ Takum o6pasom, moxuduunpys cuuKarenu oprannueckumH paquKkaiamMu 
; KMCJIBIMH WJIH OCHOBHBIMH (YHKIUMAMH, MO?KHO NOJYYATL Chemnduseckue ap- 
Op6eHTLI HU KaTaNUusaTOpH. Cyb—ocuIMKaretH MoryT, B YaCTHOCTH, MpHMe- 
IATbCA B KAYECTBE HEHAGYyXaIOULMX MOHOOOMEHHUKOB B CHJIbHOKHCJIBIX cpeax. 
Blarojlapax TOMY, YTO KapKaCOM TaKHX HOHHTOB AB/JAeTCA TepMOCTOMKUi CHIE- 
careb, OHH MOryT paOoTaTp pH Gosee BLICOKHX TemnlepaTypax, Np KOTOPbIX 
ae CHHT€THYCCKHX HOHOOOMCHHbIX CMOJI MOBepraeTca JecTpyk- 
Iun (}”). 
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Jloxnaygn Akagemun nayk CCCP 
1961. Tom 138, Ne 4 


PH3SHYECKAA XHMH 
10. A. COPOKHH u C. A. MWEKEWKUM 


OBPASOBAHHE FHAPA3HHA TOA JEMCTBHEM y-H3JIY4YEHHA 
HA AMMUAK B DKHAKOM HW TBEPJIOM COCTOSHHAX 


(II pedcmaeaeno axademurom C. C. Medeedecoin 20 I 1961) 


Hismenenve (:ha30Boro COCTOAHHA BeIleCTBA, KaK H3BeECTHO, B pxfle cy4ae 
3aMeTHO IIPOABIAeTCA B XOse palMal\MOHHO-XHMMYeCKUX peakIHH. Xopo 
W3BeCTHbI pasJIM4HA MexKTY rasoBoH aso WM X2KHAKOH, MeHbUe UCCeOBaH! 
pa3sIM4HA MexKAy *KAAKOM UM TBepsoH dbasamu. OyHako conocTaBleHve MMe 
WIMXCA OFPaHHYeHHbIX JAHHBIX [JIA MpoeccoB B STHX *asax, HaNpHMmep Al 
pavou3a yrieBoLopooB, 3aTpyHeEHO TeM, YTO STH UCCeLOBAaHHA MpoBE 
JMWJIMCb OoubIeH YACTHIO IPH pasIMUHEIX Temmepatypax. Ilostomy HaGsmr0jae 
MbIe S*pdeKTbI MOTH ObITh CBASAHbI KaK C Ppa3JIM4HAMM B CBOHCTBAX %KHIKOM 
TBepol (pas, TaK MW C paSHHMel CKOPOCTeli TeX WIM HHBIX CTAaMH, OOYCOBNEF 
HBIX pa3JiM4HeM TemMmepatyp. 

OueBHHO, BJIMAHHe (hasoBOrO COCTOAHHA Ha MpoTeKaHHe payMalMouH 
XHMMUeCCKHX TpOleCCOB HHTepeCHO HCCJIeAOBaTb pee Bcero npH HeOOJbII 
pasHuie Temiepatyp. CymlecTBeHHO TakxKe, 4TOOB! peaKIMH He OTMMUAIH 
OOJIbINOM C/1OXKHOCTbIO H MOKHO ObWIO CBA3ATb HaOwOMaemble 9ddpeKTbI C 13M 
HeEHHEM YCJIOBH IA TeX WIM MHBIX I€PpBMUHbIX WIM BTOPMYHbIX 9IEMeCHTAapHbl 
mpomeccos. Taxol peakiluel ABsIMeTCA OOpas0BaHHe TuspasuHa pu oO y4eHH 
aMMuakKa. | 

Mbt ucceqonann oOpa3s0BaHve THApa3sHHa B XKUAKOM HM TBepOM aMMMaK 
No, eHCTBHeM y-H3s1yseHun. HekoTopbie JaHHbie, HHTepeCcHble C TOUKM 3peHH 
ocoOeHHOCTeHl BIMAHHA CPasOBOrO COCTOAHMA HA MIpOLecc, MpMBOAATCA B 9TO! 
cooOnleHHH. | 

ObsyueHHe AaMMHaKAa IIpOM3BOLMOCh B KBapIeBbIX AMIyJIaxX Ha MCTOUHHK 
y-u3s1ysenua Co” axtuBnocthio 2-104 Cu. Mutrencupuoctb u31yyeHia Bapbupc 
Baylacb B lipesetax 25—790 r/cex. Bemu4unHa norsonleHHow SHeprun ompesess 
ach Ip MOMONLM deppocysbpatHoro Zo3sumeTpa. IpofomKuTembHOCTh OO) 
yeHua Oniia ot 10 go 104 muu. 

Tlocne o6yueHua aMMHaK yanaicd ucnapeHuem. Tuppa3sunH ompesenauc 
(oTOKaIOpUMeTpu4eCKHM MeTOJOM B COJAHOKHCJIOM pacTBOpe N-MMeTHIaMHH¢ 
Oen3abgeruya. TounocTh ompeseieHua 3THM MeTOLOM ruspasuHna Oblia Mops] 
Ka 107 mr/Ma. 

SaBHCMMOCTh BeIMYHHbI BbIXOLa THpasuHa OT TemmepaTypH! mpuBeseH 
Ha puce. |. 

C MOHWKeHHeM TemMMepaTypbl B XUAKOM chase BbIXO ruspasuHa BospacTae’ 
Oguako pM Mepexoxe uepes TemnepaTypy 3aMep3aHuaA ammuaKa (—78°) BBIXC 
THI pa3svHa ayaeT, B TBepoO chase BEIXO MPHOMHSHTeIbHO Ha TOpAOK MeHI 
mle, 4eM B *KUAKOH. Takum o6pa3oM, Nepexoy, H3 *KHAKOFO B TBEpfoe COCTOAHE 
BefleT K CKa¥KOOOpa3HOMy M3MeHeHMIO BbIXOLa rHApasuna. Temnepatypua 
3ABHCMMOCTb BHIXOa PHLpasuHa B KULKOH tase COOTBETCTBYyeT SHEP AKT! 
Banu 3-4 KKan/MOub. 

Ha6.mojennoe BIMAHHe (:bas0BOro COCTOAHUA MOXKHO OObACHUTb H3MeHEHI 


€M YCJIOBHH JIA OOpas0BaHHA palHKaJOB NHz. 
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_Tlo-BuyuMomy, riaBHble peaki{HH,’ BeyuLHe K OOpasoBaHHo FHApasnna, 3TO 
LYIOULHe : 
NH, + H 


he Re is Hi, 7 
2. NH, + NH,—>No2Hg. 
°3. NH + NH; —N,.Hy. 
Konuentpauua pagukanos NH2 3aBucHT OT mponecca oOpaTHo peKoMOuHa- 
M ATOMOB BOjopoka Co «CBOHMHy paluKaamH NHe. B »*uyKOocTH o6erdeH 
XO aTOMa BOXOpoa OT «cBoero» panKana NHe2 no CpaBHeHHw C TBepJol (pa- 
ol. B 9TOM, 110-BHAMMOMY, 3aKNOUaeTCA OHA M3 NIpHuHH Oonee sddbeKTHBHOrO 
OpasoBanns rHApa3vHa B KAKO (pase. 
_ Ecau Taxoe oOnAcHeHHe crpaBelMBo, TO KaKOH-J1HOO aKILelTOp ATOMOB 
1OpoLa LO.MKeH YBeIMYMBATS BLIXOA ruspasnna. JlevicTBue akienTopa B TBep- 
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uc. 1. SaBucHuMOCTb 9HepreTHyuecKoro BBI- Puc. 2. 3aBHcHMocTb 9HepreTHyecKoro BBI- 
‘Oa rHApasHHa OT Temmepatypbl. Bpema xOfa TH{pasHHa OT MOJApHOrO mpoueHta 
OyyeHHa 4 yaca. a — HHTeHCHBHOCTD oOaBKH B TBepfOi chase. MutencuBHocTb 
32-10% 9p/r-cexk; 6 — HTeHCHBHOCTD 200 r/cex. Bpema o6myuenua 4 uaca. Ten- 
; 4,1-10!6 3p/r-cek nepatypa — 80°; a —nponuuen; 6 — mponay 
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JOH (base MOMKHO ObITh CHJIBHEe, YEM B XK UAKOM, TAK KAK B 2KULKOIi (pase, Oaro- 
japa OOerYeHHOMY “OTXOLY» aTOMOB BOOposa M10 CpaBHeHHI0 C TBepon caso, 
sAXBAT ATOMOB BOMOPOa AKILENTOPOM JOJDKeH MEHbIUe BIIMATb Ha BbIXOJ. 
_ Mbit npoBeaH onbitst, IpHMeHsAd B KayecTBe aKUeNTOPOB aTOMOB BoOposa 
ponunen. Pe3yJIbTaTbI STUX OMBITOB MpeycTaBseHbt Ha puc. 2 u 3. Jina Toro 
TOO! IIMMHHMPOBAaTb BAMAHMe BO3MOXKHBIX HCKAKeHMM TBepMol pelleTKH aM- 
[Maka MOJIeKYJaMH aklenTopa, MapaebHO MpOBOAWJIHCb OMIT! C 1O6aBKa- 
[HM TAKMX 2Ke KONMYECTB Mpomana, KOTOppIit He ABMAeTCA AKICMTOPOM aTOMOB 
sofopona. Ha puc. 2 BuHO, 4TO B TBepJOM aMMMaKe C YBeIM4eHHeM KOM4eCTBA 
IpOnMeHa BIXOA rulpasuna pacteT. Takue xe KONMYeCTBa Npomana He Mpo- 
(SBOLAT aHaOrM4HOrO JelicTBuA. B xXu_KOM amMMuake (puc. 3) npu RoOaBneHuH 
IPONHJIeHa HE MpPOWCXOAMT yBeIMYeHHA BbIXOLa ruppasuna. 
\ Takum o6pa3om, aipexT casei, 10-BHMMOMY, B nepBy1o o¥epenb JelicTBH- 
‘IbHO COCTOHT B TOM, 4YTO H3MEHAIOTCA YCJIOBHA JIA peKOMOMHAILHH aTOMOB 
{ M paqukastoB NH2. Omnako, BepoxTHO, HaOosaemble Sek TEI HE OOyC.10B- 
I@HbI MOJIHOCTbIO TOJIbKO ITOH MpHuHHO!. 
_ OveBH HO, AOuDKHO TaKxKEe HMeTb 3Ha4eHHE pasJIMUHe B yCOBUAX peKOMOH- 


lauuu paqukanos NHe c o6pa30Bannem ruipasuHa (a TakxKe Mf JIA peaKILHH 
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aqukasios NH c monexynamu NHs). YcaoBua xuKOl cbasbl, BUMMO, Gouee 
JalONPHATHHI He TOIbKO JA OOpasoBaHHA panuKasoB NHe, Ho u AA Ux B3aH- 
(QL€HCTBUA, TAK KAK NOJBMXKHOCTh STHX PaMKAJOB CyUleCTBeHHA JIA UX pe- 
‘OmOuHalMH. B TBepqoM COCTOAHHH Takai MOABMKHOCTh oTcyTcTByeT. Kak 
TOKA3bIBaIOT HEKOTOPble JaHHble, B COOCTBeEHHO TBepjoli base pekomOnHalnu 
Jatukaios NH2 vi Tem Gosee peakuuu patukanos NH c NHs nouru ue mponcxo- 
Ht. HyokHo 3ametuthb, uTo Oonee HU3KaA TeMMepaTypa Takxe He Onaronpust- 
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Ta6auna 1 


TlormomenHan 
2HeEprHsa, 9B/r 


OneprerTuyeckuh 
BbIxXOZ G, 
yacTuus100 3B 


Uncno uactTHl Ha 
1 r NH, 


OG6pasopaHue pajkKa- 
JOB 


O6pasopaHHe ruypasu- 
Ha OFso a4 O22 


0,37—0,39- 1071 


cTByeT STHM peaKILHAM. STO CeLyeT U3 COMOCTABIEHHA KOMMYECTBA pawUkasg 
ONpeLeeHHbIX METOJOM 9. Tl. p. B TBeEpOM AMMHAaKe, C KOJIMYeCTBOM OOpas 
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Boizod monexyn 
NoH, 4a 100 36 
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Lobabxa 


Puc. 3. SapucuMocTb 9HepreTHyuecKOrO BBbIXONa 
rHypasHHa OT MOJIApHOTO TpoweHTa fOoOaBKH B 
*KH KOH (pase. MHTeHCHBHOCTD H3syueHua 200 r/cek. 
Bpema o6nyuenua 4 vaca. J —t= — 70°; 
2— t = — 35°. a — mponusen, 6 — nponan 


OrpulatembHad TemnepaTypHad 3aBMCHMOCTh OOpa30BaHHA TH{pasHHa | 
2KHJ[KOM AMMHAKe MOXKET 3aBHCeTh OT PasJIMYHbIX IpPH4HH. OLHOM H3 HUX MOTI 


Obl ABHTbCA pasvlowKeHHe ruypa3sn- 
Ha. Tak Kak TipH HeOOJIbIUMX ero 


KOHILCHTPallHAX TIOPIOULEHHe H3- ort 


JIy4eHHA COOCTBEHHO MOJIeEKyJIaMu 
rHpasuHa mpeHeOpexHMO MA4JIO B 
CpaBHeHHH C MOrIOuLeH eM AMMHa- 


KOM, pa3JiowKeHHe THfpa3sHHa =; 

JOJDKHO TIpOWCXOJUTb B OCHOBHOM = = 

B pe3yJIbTaTe B3AMMOJCHCTBHA C = 94 

MIPOMexKYTOUHBIMH = po yKTamMu S Fa 

palHou3a aMMHaka, HampuMep- = ° 

paqukanamu NHe uu NH. Ta- = a2 
eS 


KHe peaKILMH HMeIOT Temmepatyp- 
HbIM KoOoppuUMeHT, OOYyCJIOB/eH- 01 
HbIM SHEprHeH AKTHBAILHH B3aHMO- 
JeHCTBUA payukaJioB C MOvIeKy- 
samu NeHa u, cmeqoBaTesbHo, c 
NOBLILMeHHeEM TemiepaTypbl OyLyT 
YCKOPATbCA, 4YTO HM TpHBefeT K 


MONEKYN 
we 


0,53—0,59- 1018 0,14 


0,14-4018 0,038 


BaBluleroca: THApasuna (Tabu. | 

Kak oKa3biBaioT mpHuBeye 
HbIe JaHHble, BbIXOL TuApasu 
110 HOPAAKY BeJIM4YHHbI COOTBETC 
ByeT KOJIMYeECTBY 3aMOpO>KeHH 
paluKaJIOB. ITO MOKa3spIBaeT, UT 
10 KpaHHeH Mepe B 9THX YCJIOB 
AX, peaKIHA B TBeEpAOH (pase npa’ 
THYeCKH He Het. Ilo-BHa_HMOM 
OHA MpOHCXOANT B porecce pa 
MOpaxKHBaHHA OOJLYYeCHHBIX OOp 
MOB, KOra YacTHIbI MpHoOperax 
HeEKOTOPY10 NOJBH2KHOCTD. | 


| 


Puc. 4. 3aBHCHMOCTD BbIXOJa rHfpasuHa OT nord 


st = ee ES ee 
ET O25 OSG 0S aoe 38/2-CeK 
NOeNOuyeHHaH gHEpeUR 


YMeHbIIeHHIO COepKaHHA ruspa- 
3HHa. 

PaccmMoTpeHHe NOKa3biBaeT, YTO 
coueTaHHe peakilMi oOpa30BaHna 
rupa3svna (HanpumMep peakuHuH 2) 
€ TaKHMH peaKIHAMH ero pa3suio- 
XKCHHA TIPHBOAUT K HeJIMHeHHOM 
3aBHCHMOCTH KOHICHTpaluu rHy- 


WeHHOH SHepruu Y-vH3Jyuenna. J — x*xH_KHH al 
muak, ¢t = —75°; a@ — WHTCHCHBHOCTb M3JIyueH? 
1,17-1016 5B/r-cek; 6 — HHTeHCHBHOCTb U3J1y4 
Hua 4,1 +10!6 9B/r-cek; a H 6 Bapbupyerca 9KCH 
3HILHA; 6 — NOCTOAHHAA SKCHO3HILHA, BAPbUpyerT 
HHTCHCHBHOCTb. 2 — TBepbIli ammuak, t= —19 
2 — HHTeHCHBHOCTD u3syyeHua 1,17 -10!6 9B/r -ce 
O — WHTeHCHBHOCTH H3tyueHua 4,1 -10!® 9B/r-ce 
2 HW 0 — BapbupyeTCA 9KCNO3HUHA } 
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pa3HHa OT JO3bI SHEPrHH, HW MPH MOcTAaTOUHO OOJbUIMX 03aX SHEPrH KOHIeH' 
pamuua NeHa towmkKua npHoOpectu cTavoHapHoe 3Ha¥eHHe B pesyJIbTaTe cpa 
HHBaHHA CKOpocTeH ero OOpa3s0BaHHus H pa3sJlowKeHHA. OHaKO S9KcHepHMe! 
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TAJIbHbIC 3ABMCHMOCTH (CM. pHc. 4) MOKAa3bIBaIOT, YTO B OOACTH HCCeELOBAaH- 
HBIX 03 He HaONOMaeTCA eule OTKMOHEHHI OT sHHeliHOCTH. 

Apyraa BosMoxkHad NpwuuNa OTpHLaTeNbHO!I TeMiepaTypHOH 3aBHCHMOCTH 
MOXKET ObITh CBASAHA C YCKOPeHHem LUuppy3uHn panuxanos NHe u3 TP9KOB C N0- 
BbILMeHHEM TeMMepaTypbl H TeM CaMbIM C YMeHbINeHHeM BepOATHOCTH HX peKoM- 
| OunaHi c OOpasopanvem NeHa. Taxoli mexanu3M COOTBETCTBYeT 3HAYeHHIO OT- 
 pulareBHo scbdbeKTHBHO! SHeEprH aKTHEALMH Nopagka — 3 — 4 KKan/mMomb. 
Bewu4HHb BbIXOZa oKouIO 0,2 mosieKys1/100 9B mo NOpAyKy BeIMYMHbI Corsa- 
CYIOTCH CO SHAYCHHEM, ONpeeeHHbIM paHee OfHUM H3 Hac HE. B. Bonpmyn 
“4 WU. A. Macunxospm (1) npu o6nyuennn 2xKHAKOTO amMuaKa ObICTPbIMH 93VIeK- 
pouamn (oKovio 0,7 mosekya/LO0 98). 


@u3uko-xXuMuyeckHH MHCTUTYT Tloctynuso 
um. JI. A. Kapnospa 20 X 1960 


UHTHPOBAHHAS JINTEPATYPA 


ioe DO iy uC. A. Wmexeunkut, UW. A.MacuHukos, C6opx. Jleit- 


| CTBHe HOHUSHpyIouLHXx H3iyuennit Ha Heoprannueckne H Oprannyeckue cncrempl, H3y. AH CCCP, 
‘1958, crp. 184. 
> \ 


10* 883 


oa = ~~ 


Joraage Akagqemun nayx CCCP ei 
1961. Tom 4138, Ni 4 


PHSHYECKAH XHMH 


B. fF. ®APCOB u B. B. JPLIJIEP 


O TIPHMEHHMOCTH MOJEJIM AJIWJIEHA K PAQHOJIH3Y 
BOAHbIX PACTBOPOB 


(II pedcmaearexo akxademukom A. H. Aauxanosoim 231 1961) 


YpaBHeHHA paHOJIM3a B BOJHbIX pacTBOpaX, KaK NpaBHJIO, 3anHCbIBaioT 
Ha OCHOBe MOJeuIM OOy4aemoro pacTBopa, KOTOpast BMepBbIe sICHO Opa ccop- 
mympoBpana A. O. AnmeHom (). CorslacHo 9TOH MOseH, pawuKkanp H u OHI 
BOSHHK@IOT B MeCTAX BbICOKOM MJIOTHOCTH HOHHM3allMH («KTOpAYHX TOUKAX», M0 
BbIpaxkeHwio Avena) HM 3aTeM YaCTHUHO PeKOMOMHUPYIT, OCOpasyA MOVIEKYVJIBI) 
He, H2O2 u He2O, vacruuno upyHAupyioT B 0O1eM pacTBopa, H30eran peKom- 
OuHalHNn. OnpeseAemble STHM Ne€pBHUYHBIM IpOMecCOM HadaJIbHble BbIXObI He, 
H2O2, H u OH Aaa y-u3stysenua Co Opin BrepBbIe HaexKHO YCTaHOBJeHbI Tak- 
~xe Amsenom (?, 3). 

IIpumenaa mMogetb AsvieHa, OObIYHO HCMOJIb3yIOT ypaBHeHHA TOMOreHHOH | 
XHMMUeCKOH KHHETHKH; TCM CaMbIM, OYeBHAHO, OnycKaloT celyroulve Ba 
uipHOsMKeHHA: 1) BbIXOdb! He, H202, H uw OH cuntaioT He 3aBHCALLMMH OT CocTa- 
Ba HM KOHIeCHTpalunH pacTBopa; 2) HrHOpHpyloT HepaBHOMepHOCTS MpocTpax- 
CTBeHHOrO pacmpeeseHHA MepBHYHbIX MpOAYKTOB pajMolH3a, T. €. NpHHH-| 
maioT, uTO He, HxC2 H u OH pacnpesetenbi B pacTBope paBHoMmepHo. 

Tipu61mKenne |) 1.1 pasOaBsleHHBIX paCTBOPOB MHOPHX C.1aObIX AKIEMTOpOB| 
paHKasoB JIA PCHTTeHOBCKOPO HU Y-H3JIY4eHHA JOCTATOUHO XOPOLIO MOLTBEpxK- 
laeTCA HM ONbITOM, H TeopeTH4YeCKHMH pacueTamu MogemH AsmmeHa, IpOBeeHHBIMK 
pajom aptTopos ((*7) uw Ap.)*. Oxnako 3aKOHHOCTb IpHOnMxKeHHA 2) HHKOrAa 
IKCIEPHMEHTAJIbHO He MIpOBepANach, a TeOPpeTHYeCKH PaCCMATPHBAaMaCb TOJbKO! 
B padote b. B. Spumepa u [. I. Macumesot no paquonu3y pactBopos, 
cofepxamux H,O., Hy u Ox. 

OHMM 43 Hac Opl0 MOKa3aHo (8), YTO MPH CnpaBeAIMBOCTH IA paluouuTu- 
yeCKHX mpomeccoB Mofetm AnmeHa HM ypaBHeHul ToOMOreHHOM XHMHYeCKOH 
KHHETHKH JOJUKHbI HaOOLATECA CIeLyloulHe Be 3aKOHOMepHOCTH: |) ec JIA 
CTaIHOHapHOrO COCTOAHHA OOyHYaemMoro pacTBOpa HaliJeHbl Tipu HeKOTOpO!i 
HHTCHCHBHOCTH /1 MOPOULaeMOro H3Ty4eHHA KPHBbIe 3aBHCHMOCTH JOrapHdmMa 
KOHI[CHTpalH BCeX UACTHIL, HAXOMALIMXCA B pacTBOpe, OT IorapHdMa KOHIeHT- 
pallu KakOU-HO0 OAHOM 43 HUX, TO Ip Mepexofle K HHTCHCHBHOCTH /2 BCe STH 
KPHBble, He MeHAA (pOpMbl, CABHHYTCA TapaieibHO ceOe Ha BeHYHHY 
ig (/2//1)"2 mo o6eum ocam; 2) ec LIA paluomuTHMYeCKOrO Mporecca Halijena 
IIpH WMHTeHCHBHOCTH /1 KpHBad 3aBHCHMOCTH BbIXOa KaKOM-IHOO 4YACTHUbI OT 
JOrapHMa KOHLUCHTPallun Apyrok 4acTHUbIl, TO pH HHTeHCHBHOCTH /2 9Ta KpH- 
Bad, HE MCHAA CPOpMbl, CABHHETCH MO MOrapHdMMyeCKOH OCH NapaeIbHO cede: 
Ha BerHunHy Ig(/2//1) "2. Stu pBe «/"!2 -3aKOHOMEPHOCTH» OJDKHbI HaOMOLATLCA 
(pH mOOWX peaKIMAX B OOyYaeMoOM pacTBope, NOAYHHAIOULeMcA MOenH An- 
JleHa, eCJIM CTALLMOHApHble KOHUCHTP aH HIM BbIXOJbI B STOM PaCTBOPe ABJIAIOT- 
CA OJHOSHATHBIMA CPYHKIMAMM KOHILCHTPalHH KaKOH-1MOO OMHOH YaCTHIUBI. 
J[pyrne cyuan mofxpo6uee paccmotpeubi B pa6ote (°). 


* OTM TeopeTHuecKkHe pacueTb, KpOMe TOrO, NOKa3sa/IH, YTO MOfewIb AsleHa XOPOMIO O6bAC- 
HACT H 3aBHCHMOCTb BeJIMYHHbI HawaJIbHBIX BbIXOLOB OT MVIOTHOCTH HOHH3aMLHH H3Ty4eHUs. 
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 B uwactosuel pa6oTe MbI MbITaiHcb Ha OCHOBe TakUX /'-3aKOHOMEPHOCTEi 
BbIACHHFb MIPHMeHHMOCTb NpHOMxKeHHA 2) Mogein AueHa K pawnonsy pac- 
TBOPOB COJleli THTAHA, CUNTAaA, YTO NpHONMKeHHe 1) K HHM NpHMeHHMO anasorny- 
© TOMY, KaK 3TO YCTAHOBJIeHO JIA MHOFHX JLPyrHX pacTBOpOB CwaObIX akrlen- 
OpoB. 

Ha puc. | npnBeyenbl 1Be KpHBbIe 3ABHCMMOCTH BbIXOa padNoUTHYeCKOrO 
OKUCICHUA pacTBOpPOB Cybdata TpexBasleHTHOrO THTaHA OT Ig{Ti**], no1yyeHHbIe 
B OTCYTCTBHe KHCOposa NpH COyueHHH B KOOaNbTOBOM UCcTOUHNKe. Kpugasn / 
Ta lip MHTeHCHBHOCTH H3ayseHua /1=0,0364 -10!° 9B/1 -ceK, KpuBas 2—npH 
72 =1,00 -10?° 98/1 -cex. U3mepeHua moKa3aiiu, YTO BbIXOA OKHCeEHHA BHAaUase 
MeWIEHHO BoOspacTaeT C KOHIeHTpalvel, 3aTeM CpaBHHTebHO KpyTO majlaer. 
3 BHHO 43 prc. |, KpMBble, NOJYYeHHbIe MPH ABYX PpaSHbIX HHTCHCHBHOCTSX, 
. 

; 


; | | | 
0 : 
{ Uyl Tu | fay) = 


Puc. 1. Bpmmonuenue / /2-3aKOHOMepHOCTH B pacrBopax cone Ti+ . 
Kpuppie 3aBucumocti G (KosMuecTBa OKUCeHHEIX HOHOB Ti#+ Ha 100 9B) o7 
7 lg [Ti+], cuateie npn uHTeHCHBHOCTAX J , = 0,0364-10!9 9p/n-cex (/) i 


.. Iz = 1,00-10" 9p/n-cex (2) 


UeUCTBUTEIBHO AOBOJIbHO TOYHO COBMaaioT NO opMe, NapateIbHbi HW pac- 
CTOAHMe MexK LY HMMM NO JorapudMuyecKol ocu KoNeOeTcH Mevkyy 0,70 u 0,72, 
4TO C xopouleli TOUHOCTHIO paBHO BemMUMHe Ig (/2//1)2 = 0,72. Hanuune J” -- 
3aKOHOMEPHOCTH B 3TOM CJIY4ae MOKA3bIBaeT, YTO JIA PACTBOPOB CoJIeH Tpex- 
BaJleHTHOTO THTAHA Mofesb AueHa ABIAeTCA XOPOWIMM NpHvOlMKeHHeM. 

_ 3aBHCHMOCTb BbIXOLa OT HHTCHCHBHOCTH U3/1YYeCHNA ABMAETCA OUCBHJLHbIM 
age yKa3aHHeM Ha B3aMMOJeHCTBHe MerKAY YACTHILAMH, POAHBUIMMHCA 
B pa3JIMUHbIX Tp9KaX, a BbIABJeHHe /'!?-3aKOHOMePHOCTH yKa3bIBaeT, YTO 3TO 
B3auMOseHCTBHe B JAHHOM CJly4ae XOPOLIO ONMCbIBAeTCH YpaBHeHHAMH FOMOreH- 
‘Holi KMHeETHKH. OueBuHO, 2KeaTebHO MpoBecTH Ha OCHOBe /*!: -3aKOHOMePHO- 
‘cTeli Gomee wiMpoKoe uccmesoBaHve Mogein AsiieHa M BbIABHTb 9THM MeTOJOM 
‘Te CHCTeMbI, a TaK2Ke HHTeEPBAJIbI KOHIEHTpalHit HM MHTeHCHBHOCTeH, pH Usyue- 
HHM KOTOPBIX €10 MOXKHO MOJb30BaTbCA WIA AHAIM3a MEXAHH3MOB paMOJNTH- 
‘WeCKUX mpoweccoB. PaOoTbl B STOM HalpaweHHH HAMM BeyTCs. 


VMucturyt TeoperHyeckolh H SKCNepHMeHTAJbHOH H3HKH TlocrynHao 
Axkafemuw Hayk CCCP 23 I 1961 
y WMTHPOBAHHAS JIMTEPATYPA 
, » 


meee Oo. Allen, Jj Phys. and Coll. Chem., 52; 479 (1948). 2A, O. Allen, 
C. WetHochanadel, J. A.Ghormley, T. W. Davis, J. Phys. Chem., 56, 
75 (1952). * A.-O. Allen, Rad. Res., 1, 85 (1954). 4A.H.Samuel, J.L.Ma- 

ee, J. Chem. Phys., 21, 1080.(1953). °S.C.Ganguly, J. L. Magee, J. Chem. 
WPhys., 25, 129 (1956). ®P.J.Dyne, J.M. Kennedy, Canad. J. Chem., 36, 1518 
mi958). 7P.J.Dyne, J. M. Kennedy, Canad. J. Chem., 38, 61 (1960). 
#5. B. Spuasep, AH, 129, 866 (1959). 
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Noxsagn Axkagemun nayr CCCP 
1961. Tom 138, Ni 4 


XHMHYECKAA TEXHOJIOCHA 


rl. T. ADAHACbEB u B. K. BOBOJIEB 


O ®JEPTMATH3AU HH B3PbIBUATbIX BELIECTB 
(II pedcmaeaeno akademukom B. H. Koxdpamvesoim 28 XII 1960) 


Bo3MOXHOCTh IIpHMeHCHHA VM MpOW3BOACTBA MHOFHX B3PbIBUATHIX BelLeCTB 
(B. B.) 3a4acTy!O OrpaHHueHa HX BbICOKOH YYBCTBUTeCIbHOCTbIO K M@XaHH¥eCKHM 
Bo3jelicTBuaM. [lostomy oco6y10 BaxKHOCTb IIpHoOperaeT HCKYCCTBEHHOe NOHHKE- 
Hue YVBCTBHTeJIbHOCTH B. B. 

-B cooTBeTCTBHH C COBPeCMCHHbIMH IIpeACTAaBJICHHAMH O BOSHHKHOBEHHH B3pbIB- 
yYaTOrO pa3JIOKeHHA IPH YHCTO Me€XaHHYeCKOM BO3TeHCTBHH cmocoObl dvierMa- 
TH3alHH B. B. MoryT 6bITb caeqyioulue. Bo-nepBbix, NOHHMAKeHHE TeMMepaTypbl 
(WIaBJICHHA, TAK KaK IIPH OCTaMbHbIX PaBHbIX YCJIOBHAX UYBCTBUTEIbHOCTb TeM 
MeHbINe, YeM OO/IbINe Pa3HOCTb TeMMepaTyp BCIbIMIKH H TwaaBleHua ('); 3TO 
MOMKeT JIOCTHrATbCA, HallpHMep, JIA CMeCeBbIX COCTABOB IlyTeM CO3],aHHA 3B- 
TEKTHYECKHX CiMwaBOB B. B. BO-BTOPbIX, CHW2KeHHE TPOUHOCTHbIX CBOHKCTB 
BeIeCTB HU H34eIMH, TAK KAK MAKCHMaIbHad TeMMepaTypa pa3orpeBa B. B. Ip 
TWIaCTHYeCKOH jlepopMallHuH OlpelemHeTCAH aBJICHHeM, KOTOPOe pa3sBHBaeTCA 
B Iipowecce Bo3sqelictBua (7). MakcHMaJIbHO JOCTHKHMOe TaBeHHe B edpopMu- 
PpyeMoM OOpa3ile 3aBHCHT OT TIpesela MpOUHOCTH BelllecTBa, CTPyKTypbl OOpas3ila 
u yCNOBHH Bo3sjelictBua. CormacHoO TeOopHu JMCOKalWMH, OTBETCTBeEHHOCTb 34 


paspyuleHwe KpHcTalIMyecKHX Tem HeCyT edeKTbl Kpucramios. Ilostomy, 


uccmelyA Wpowecchl AesbekToo6pa30BaHHA B KPHCTaaX B. B. H COOTBETCTBEHHO 
NOOUpad pexkKHM TeXHOJIOrHH (HalpHMep, yCJOBUA KPHCTAJIM3allHH) H WHpOKO 
HCHOJIb3yA MOBCPXHOCTHOAKTHBHbIe BeILeCTBA, MOXKHO CYICCTBCHHO BJIHATb Ha 
IIPOUHOCTHbIe KayecTBa B. B. W TCM CaMbIM YMCHbINATb OMaCHOCTh OOpallleHHua 
c HuMH. VM B-TpeTbHX, MOHWKEHHe YVBCTBHTCbHOCTH MOXKET ObITb OCYLLeCTB- 
JI@HO BBeJCHHEM MaJIOrO KOMHYeCTBA MacTHPHIMPYIOWMX BOOaBoK B AucHepc- 
HylO Maccy B. B. 

J{o HacTosilero BpeMeHH B OCHOBHOM TIpHMeHseTCA MoceqHHi MeTO,. 
Hamu moctTaBJieHbl OMbITbI HO BLINCHeHHIO CerMaTH3Hpyloleh pou Ww1acTHpH- 
KaTopa. Mccneqosanocb moBeyeHue pH yapHOM HarpyxXeHHH 4HCTOrO TreKco- 
reHa u rekcoreHac 6% mepe3HHa. Mcnbiranua MpoBOAHMCcb Ha KoMpe B NpHOop- 
4YHKe CO CBOOOJHbIM HCTeYeHHeM BellecTBa, MpeAOwKeHHOM Xovieso. JlaBsenue 
B polecce yjlapa U3Meps0Cb TEH3OMeTpHY4ecKHM cmoco6om ('). M3 nosyueHHblx 
OCHMIJIOrpaMM JlaBJIeHHA MO 3aKOHY COXpaHeHHA HMINy/IbCa pacC4HTbIBaacbh 
CKOpPOCTb JBWXKeHHA Tpy3a BO BNeMeHH H rpapHyecKHM HHTeErPHPOBAHHeM CKO- 
poOcTH HaXOJWJOCb H3MCHeEHHe TOJIMMHbI COA B Mpomwecce yapHoro cxKaTHA 
Ah. OOpasubt OciMIOrpaMMbl JaBseHuA MM paccuuTaHHOH KpHBOH Oo — e 
(¢ = Ah/ho, rie ho — HavanbHad BbICOTa HaBeCKM) MpescTaBeHb! Ha pue. |. 
AnaM3 pe3yJIbTaTOB NOKa3bIBaeT, UTO BeCb powecc yapHOro CxXKAaTHA MOXKHO 
IPHOIU3UTeIbHO pa30uTb Ha Ba asTana. Ha nepBoM H3 HUX TIpoHcxoguT Jecop- 
MAallMA BeleCTBAa IPH WaBMIeHHAX, XAPAKTePHBIX JIA B. B. HW JWIA TOJUMHbI H3Me- 
HAIOMLeEPOCA COA, HA BTOPOM—OCTATOUHEIH CON CHKUMACTCA YIPYro NO LaBeHus, 
BeIM4MHA KOTOPOCLO OOYCOBIMBAeTCA HaYaIbHbIM HMIyJIbCOM rpy3a H Joven ero, 
MOTepAHHOK pH AedopManu BerjectBa. [Ipoueccbl, ipoucxoAAuMe Ha NepBoM 
aTalle, ONHCbIBAIOTCA JHarpaMMaMu 6 — €. Kak BHHO H3 px. |, B HEKOTOPIe MO- 
M€HTbI BPCMeCHH MPOHCXOAMT pesKHH cial WaBJIeHHA, YTO CBHeTeIbCTByeT O 
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aspylleHHn oOpasua. IIpu paspemlarouleH ciocoOHOcTH HaulelH CbeMKH (5—' 
) |) ceK) Hafenne JaBlenua perucTpupyeTca Kak MIPHOBeHHOe. COOTBETCTBEHHO 
lay aBJIeHHA YMeHbIMaeTCA TOMMMHA COA MexKY powMKaMu, T. €. Ip pas- 
yINeHHM YaCcTb BelllecTBa 6LIcTpo BbIOpacbiBaeTca u3 OOMACTH CKATHA. pate: 
eTAHOBJICHHA MIPUPOAL! paspylleHHA B. B. pM yAape B STHX HE yCIOBHUAX ObLIN 
CIITAHBI TPOTHJ, TETPH, TSH, MepxXMOpaT aMMOHHA, MCI YHCTHIM HW Me C pas- 
WUHBIM ioOaBleHuem Napaduna, Nopox H, cBuHell, rekcoren C JMCTIepCHOCTbIO 
—10wu mu rekcoreH C MJOTHOCTbIO MOHOKpHCTawa. MoxkHO TpeQHOJIOXKUTb 
ecKOJIbKO MeXaHH3MoB pa3spymieHua: 1) noTepa ycToHuMBOCTH cbInyuen Cpe THT, 
) peskoe MlayleHHe BASKOCTH, MlOO6HO TOMY KaK 9TO HMeeT MeCTO JWI TBep 006 - 
a3HbIX CTPyKTyp, Ip BBICOKHX MaBeCHUAX HM CKOPOCTAX, H 3) paspyluieHue 
apecKU B Il@OM KaK KpHcTaMyeckoro Teva. YuntTpiBpad, YTO paspylleHHA 
POMCXOAAT TOKO y TPOTHNA, TETPHsa, TSH, reKkcoreHa KaK MOHOKPHCTAJIJIH- 
ecKOii IWIOTHOCTH, TaK HM JUCMepcHoro, MepxsopaTa aMMOHHA HM reKcorera c cpuier- 
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Puc 1. a — ocunanorpaMMa JlaBuleHua (BepXHHH Ay — mpowecc, | HW2K- 
Huu —. OTMeTKH BpemeHH), 6 — AHarpaMMa CxAaTHA 


MaTH3aTOPOM KM 4TO JlaBeHHe paspylleHHA TEM 6oupie, EM IIpouHee B. B., 
MOXKHO CUMTATb, UTO HaBeCKa pa3spyllaeTca B WeJIOM KaK KPUCTAIMICCKOS TENO. 

Ilpu ucnbiranuu B. B. Ha YYBCTBUTeAbHOCTh K yAapy mpotecc WecbopMalun 
D6pasila XapakTepu3yetcA JBYMA OCOOeCHHOCTAMH, a MMeHHO, JlevicTBHeM MaciITa6- 
Horo daKTopa (°) M MOBbIIMeHHeM TeMIepaTypbl BCIeNCTBUC juccumaluu Mexa- 
wuuecKoli 9HepruM BHeHero BosrelicTBua. Ilonaraa, 4TO Ten, reHepupyemoe 
Heynpyro yedopMatuel, pacipenensetcA PaBHOMepHO B CKMMaeMOM CJIOe, 
MOCcuHTAaeM, HACKOMbKO yclleeT H3MeHUTbCH TeMIepaTypa B oOpaszie 3-3a 
TEMJIONPOBOAHOCTH 3a BpeMA AetpopMallHH tT, KOTOPOCe OObINHO He IIpeBocxOHT 
500 — 600 ucex. OxasbiBaeTca, YTO TeMIIepaTypa 3aMCTHO M3MeHHTCA JIMMIb Ha 
pacctosuuu A MopayKa MHKpOHA, eCJIH KOapbUIMeHT TeMIepaTy pOlpoBOAHOCTH 
= 2,4-10°4cm?/cex, Tak kak A = Y yx(*). Takum o6pasom, Mpomecc yAapHoro 
@KATHA MOXHO CUHTATb aluaOaTHYeCKUM, MOCKOJIbKy TOMMIMHA RepopMupyto- 
meroca cos h > A. 

C npoxpuxKeHueM jecsbopMalluu Temnepatypa B cu10e pacer, UC Temmepaty pou 
COOTBETCTBEHHO YMCHbINAIOTCH Tipee MpOUHOCTH H Mpewes TeKYYECTH MaTepuaa. 
[Baecre c Tem yMenbutenue h/d, rye d — AHaMeTp POAMKa, MpHBOANT K Bo3pacta- 
Huo Mpezena mpowHocTu oOpasila HM Mpeyeta TeKyYecTH B CHWTY qleHcTBHA Mac- 
mra6uoro apdexta. JLuarpammbl 6 — & OTPaxkaloT pesybTAaT IIpOABJIeHHA OOOUX 
YkasaHHbIx BMAHHH. HawOonee BhIpaxKeHHbIM MpeeioM Ha yMarpaMMax UM OC- 
UMIorpaMMax MorKeT OBITb BbIOpaHO MaBMeHHe paspywleHHA P. B mponecce 
Kaxyloro yapa oOpasel mpeTepmenaer, BooOule, HeCKOJIbKO pa3pylleHHl. 
[peneOperaa B epsom MIpHOWKeHHM 3aBHCHMOCTHIO Mpenevia TIpOu“HOCTH OT 
eKopocTu HarpyxKeHuA HM YaHTbIBAA ajlMaOaTHUHOCTh Tpowecca AePopMallHy, 
‘MBI CBOAMM TO BCeM TOJYYeHHbIM OCIIMIO‘paMMaM SHaveHUA MaBiTeHHH pa3- 
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pywenua B 3aBucumoctTH oT h/d Ha OAM rpadnk (puc. 2). [Ip cpaBHeHuu Xo 
M pacnoslOwKeHHA KPHBbIX TeKcoreHa uM rekcoreHa C (lerMaTH3saTOpOM OOHAapy 
*KUBAIOTCA Ba acsbeKkTa BIMAHUA CilerMaTusaTopa. Tak KaK MpOuHocTS o6pasit 
B TOM H JIpyroM cu1y4ae ONpesemeTCA FEKCOFeEHOM KaK KPHCTAaJJINYeCKOM OCHO 
Bol, TO JaBJIEHHe paspyWIeHHA AIA TekcoreHa 6e3 (perMaTH3aTOpPa OJKHO OBIT 
6ombime. B cooTBeTCTBHH C 3THM HaxoyaTcn 3HaueHHa P aaa Gomputux h/d 
T. @. Ha HayasIbHOH cTayuu JedpopmMamuu. Takum o6pa30m, daermatTusatTop oc 
a6saeT HeECyULyIO cnocoOHOcTb HaBecKH. C pa3BHTHeEM JesopMalluH KapTHH 
pe3KO MeHAeTCH BCJIENCTBHe MOBbILIeCHHA TeMMepaTypbl OOpasna. OnermaTusH 
POBaHHbI FEKCOPeH CHJIbHee 3aBHCHT OT MacuiTada H pu h/d = 0.017 cranosntc 
lipouHee rekcoreHa, 4TO CBHeTeIbCTBye 
Kefeme © TOM, ¥TO TeMIlepaTypa reKcoreHa B TpH 
gt: CyTCTBHH (lerMaTH3aTOpa 3HAaAYUTEeWIbH 
MeHbIe, YEM B CJIyYyae 4NCTOrO reKcore 
16 Ha. Onako oOmlee KoMueCTBO S9HEprHiy 
ILOPIOMJGHHOe HABeCKOH, KOTOpOe Haxo 
WMTCA u3 MwoWayH WuarpaMM o — é€, A 
rekcoreHa HM TrekcoreHa c 6% wepesHHa 
IpMMepHO O§MHAaKoBO. 3HauUT, pasmnuneE 
B YYBCTBHTeJIbHOCTH reKcoreHa H (cplermMa- 
TH3HpoBaHHOoroO rekcoreHa (KPHBbIe YacTO- 
TbI JaHbI Ha puc. 3) OObACHHAeTCA TeM, 4TO 
Ia TekcoreHa cC (plerMaTH3aTOpoM 93Ta 
; SHepruA TeHepHpyeTca B OCHOBHOM B 
mpocoHkax WWiacTudukatTopa. Cooruouie- 
i 00? 0300s + HMe M@eXKMy KoMUYeCTBOM Tela, BbITeIAI0- 
h/d — WMMCcA MIpH WiacTHyeckoH jepopmalny 
Puc. 2. 3apucumocrs mapsenwa paspy- “CTH B. B., H KOMMYECTBOM Tena, BbIe- 
wenua ot h/d. I —rexcoren, J7— JIAIOULMMCAH B TNacTuduKaTope, osMKHC 
rekcoren ¢ (pslermMaTH3saTOpoM 3aBHCeTh OT TIPHpoObl WH MpOWeHTHOrO CO- 
epxK anna MactTudukatTopa ui WMcnepcHocTH 
B. B. SHAW H3OTEPMHYECKYIO KPHBylO MacuiTaOHOro addekta, KOTOPan CHUMAaeTCS 
B CTATHY€CKHX YCJIOBHAX, HM 3aBHCHMOCTb lipejesa MpouHoOcTH OOpasila OT TEM: 
lepaTypbl, MOXHO OMpeLeIUTh CpeyHIolo TeMMepatTypy B..B. Kak Cc cbilerMaTu3a: 
TOPOM, TaK HU B ero OTCYTCTBHe H3 3aBHCHMOCTH 
P = P(h/d), nocrpoeHHok mo pe3syibTaTaM JMHa- 
MHYeCCKHX HCIbITAHHH. eae 
Onpejenenue s3apucumoctu P= P(h/d) pu 60 
yape MOXeT ObITh PEKOMCHJOBAHO Kak MeTON WWI | 4,7) 
HCCeELOBAHHA SPeCKTHBHOCTH CbilerMaTHSalHH Wwa- + 
crudbukatopom. Conocrapsenue KpuBpix P= P(h/d) “/ 
MOMOraeT BbIOPaTb ONTHMAJIbHOe KOJIMYECTBO OTpe- ; Thi 304050 bben 
Ne€HHOTO WiacTHpNUNpyloulero cocTaBa JWIA KaxK- Hose 
fou Jucnepcuoctu. EctecTBeHHo, ¥To AYYWIHM COOT- Dye. 3, Kpusne dacroctn Tek 
HOIWCHHEM KOMIOHEHT OyeT TO HAHMeHbIIee KOJIH-  corena (/) uw rekcorenac (pier 
YeCTBO (pulerMaTu3aTopa, pH KOTOpOM MOUTH MaTH3aTopoMm (//), Komep 
Bce BbIJeNAIOMleecA B Mpomecce JesopMalluu TenMI0 K-44-2, rpys 10 xr 
reHepupyetca Bo qlerMaTu3aTope. B sTOM cJryyae 
YACTHILbI B. B. HAXOAATCA B OKPy2XKCHHH CHJIbHO pasorpeToro BellecTBa MW B3Ppbil 
MOXKET HHUMMUPOBATbCA BCEACTBMe KOHTAKTA B. B. C OOACTbIO BLICOKOH Temne 
patypbt. Ilostomy mpv OAMHaKOBbIX MpOunX CBOHCTBaX 3dPpeKTHBHEE TOT (pulermMa 
TH3aTOP, TeMJIOCMKOCTh KOTOporo Ooubuie. Tak Kak powb cplermaTusaTopi 
3aKJUOUAeTCA B TOM, YTOOHI HE JOMYCTHTb JOKaJIbHOrO pasorpeBa B. B., KOTOPbII 
MOP Obl HHHUMHPOBAaTb ObICTPyIO XHMHUYECKYIO PeaKUHIO, 10 C1aHOBHTCA MOHAT 
HbIM CMBICJI IIPHMeHeHHA B KayecTBe (PerMaTH3aTOpa TAKHX JOOaBOK, TeMJIONpO 
BOJHOCTbh KOTOPbIX MHOFO IIpeBbIlaeT TeMONPOBOAHOCTb B. B., YTO MPHBOLM’ 
K ObICTPOMy BbIPaBHHBaHHIO TeMMepaTypbl BO (blerMaTusaTope. 
PaccmMoTpuM, B 3ak104eHHe, (plerMaTH3allHI0 B CBA3M C KPHTHYeCCKHM pa3Me 
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M wHMIMUpoBaHHaA (4). IlycTb AWA MojlevIbnoro BeleCTBa, HallpHMep Wis 
ekcoreHa (MOJleJIbIO MOXKET CJLY2KHTb H HEB3PbIBYATOE BeLLECTBO), YCTAHOBJIeHAa 
BASb M@XKLY ONTHMAIbHEIM KOJIMYeCTBOM ONpeNeseHHOrO wlacTHpukKatTopa uv 
ucniepcHocTbl B. B. Tenepb TpeOyeTcsa STHM NacTHuKaTOpOM 3aplerMaTusu- 
JOBATb HEKOTOPOE B. B. DerMaTHsallMA JOJ2KHA BECTHCb M10 OTHOMIEHHIO K orpe- 
[eICHHbIM YCJIOBHAM BO3JeHCTBUA, KOTOPOe XapakTepH3yeTCH MaKCHMaJIbHbIM 
laBleHuem yedopmauun. Jia Tex B. B. H YCJIOBHH BO3LelCTBHA, Kora HeoO- 
OAMMBIM YCJIOBHeM BO3OyKJCHHA B3PbIBA ABJIACTCA YCJIOBHE KPHTHYECKUX Ha- 
IpsxkeHHl (*), WucnepcHocTb dmerMaTH3upyeMoro B. B. NOJKHA ObITb MeHbUIe 
PUTHYeCKOrO pasMepa HHUMMMPOBAHHA Zapata, YTOOLI B3PbIB He MOI Bo3sby- 
KNaTbcA JeopMalwveh OTJebHOH “YaCTHUbI B. B. B CBaASH C 3THM OT TacTH- 
buumpyloulero BellecTBa TpeGyeTca Xopomlan alcopOupyeMocTb Ha NOBepXHOCTH 
PHCTAIMMKOB B. B. AA MSONAWMM YaCTH pyr oT Lpyra. Ecau HeoOxoqumMas 
[uciepcHOCTh TakOBa, YTO MoTpeOyeTcA HepeHTaGebHOe KOMMYECTBO (plerMa- 
pu3aTopa, TO (bierMaTH3allHH wacTHPUKATOPOM JOJKHA IIpeNeCTBOBAaTh 
pmerMaTH3allus M10 MeTOaM, yNOMAHYTBIM BHayase, Hex KOTOPbIX CBOAHTCH 
MOBbINeCHHIO KPHTHYeCKOrO pa3sMepa HHHWMApOBaHHA. 

Ja B. B., Y KOTOPbIX TeMlepaTypa BCIBILIKH HW2Ke TeMMepaTyPbI MaBJeHHA 
| P1aBHIM ABIACTCA YCMOBHe TeKyyecTH (*), (blerMaTusalus TwlacTHpUKAaTOpoM 
MeHee 3dcdeKTHBHA MH BBEMeHHe MWAacTHPUUMpy!OUlNX WOOaBOK MOXeT axe yBe- 
ee cs 4YYBCTBUTEJIbHOCTb, 4TO, HallpHMep, HMeeT MeCTO IO OTHOIICHHIO K 
auny cBunia (°). Merogzom dmermaTusaluv TaKUX B. B. MOXKET OBITb ocTade- 
He KPHCTAaJJIMYeCKOH pelleTKH. 
_. ABTOphl MOb3yIOTCA cCuIyYaeM BbICKa3aTb PyOOKYIO OwlarofapHOCTb 
I. T. Boaxoputunosy u VU. A. Kapryxuny 3a wenHoe oOcyxeHHe 3aTpoHy- 
PIX BOTpOcos. 


MuerurytT XHMHuecKol (usHKH Tlocrynuso 
Axkajemun Hayk CCCP 28 XII 1960 
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PEOJOLHA 


A. . APMAH] 


HOBbIE JAHHDBIE O MOCJIEQMHEM OJIEMEHEHHW HA KOJIbCKOM 
MOJLY OCTPOBE 
(IIpedcmasaeno axademuxom JI. H. Mlep6axoeum 14 XII 1960) 


CpapnutesbHoe HsyueHne pasBuTuA pembeda XuOuHCKUX Top Hu Mpuserato- 
uleli K HAM paBHUHEI, poBosuBmieecs KouseKum cbusuanom AH CCCP Bp 1955— 
1958 rr., NO3BOMIO YTOUHHTh HW JONONHUTh MpecTaBJleHHA MpexKHUX UCCe- 
yoBaTereH Oo xoje TocmeqHero (BasjalcKoro) oeqeHeHuA Ha KombCKOM TloJy- 
OCTPOBe. 

B uctopun tMocmeqHero oveqeneHua KobcKoro movyocTpoBa YeTKO BbIje- 
JisioTca Be cTamuu. Ha mpoctpanctse oT 03. MmMangpa yo Tanckux TyHAp 
H3BeCTHO He MeHee ecaTH OOHAKeHHH C JBYMA MOpeHaMH MH MexKMOPeCHHbIMA 
OTJOXKeHHAMH. Bepxuaa MopeHa OObIMHO CularaeT JHEBHYIO ToBepXHocTb. Dy10- 
BHOPIALHAIbHbIe HW O3CPHO-JIEMHHKOBbIe MeXKMOPeHHble MeCKH U3 [{ByX OOHAaKe- 
HUH HCceqOBaIuch Ha JMaToMoBylo duiopy E. A. UepemucuHoBolt uw oKa- 
3aIHCb HeMbIMH. CocTaB TlorpeOeHHOH MbIJIbIbI H CHOP H3 MATH WYHKTOB H3y- 
yasica P. M. JleGenepon, E. C. Mansacopoht u VW. M. IloxposcKkol (to 2aHHBIM 
B. B. Iapkosa). B uerbipex calyuaax OTMe¥eHO HaJIH4He MIbIVIbILEBBIX 3epeH H 
cop — upe3BbluaiHo 6eqHbIH KoMiekc Betula, B ToM uucne nana, Pinus uw 
Picea, MOUTH TaKOe Ke KOMMUYECTBO MIbWIbIUbI TPABAHUCTHIX HW KYCTAPHHUKOBbIX 
pactenuli cemM. Gramineae, Ericales u cnoppt Lycopodium w gp. Jlentounpe 
Me2KMOPeHHbIe OTOMKCHUA C OeTHbIM COCTABOM XOJIONOJIOOHBHIX JMaTOMOBIX 
oTmeyenp! IT. MW. Popenkum na p. Kypeupre (?). []pupenenuble aHHbIe 103B0- 
JIAIOT PACCMATPHBATb OTMORKCHHA, 3aeraloulue MEK]Y JBYMA MOpeHaMH, Kak 
Me*KCTaMaIbHble, a O62 MOPCHHBIX NOKPOBa — KaK CebI BYX cTaqHH ovweje- 
HeHHA. 

MexctTalvaJIbHble OTJOKCHUA JOCTHTAaIOT 3HAYMTEIbHBIX MOULHOCTeH — JO 
38 mM y os. B. Byybasp (Xu6unbl). Bepxuyaa MopeHa 3asleraeT NOKPOBOM Ha 
IWMPOKOH MIOMlaW MW UMeeT MoULHOcTb 2—4 mM (no 11 mM). Ilo cnonam Xu6nuHcKux 
rop OHa paciipocTpaHeHa 0 ypopHa 650—700 m nay y. M. (puc. 1), nau Zo 
400—500 M oTHOCHTeIbHOH BbICOTHI. Cka3aHHOe CBUJIETEJIbCTBYET, M1O-BHIMMOMy, 
O TOM, Y4TO CTalHaJIbHbIe OTIOKeHHUA OOPa30BaHbl HE B pe3YAbTATe YaCTHbIX 
OCILMJWIAMMH Kpad JleqHuKa (*), a COOTBETCTBYIOT HACTyMaHHIO NOKpoBa, JOCTH- 
rapiero B pakone XuOuH MomHOocTH 500 m. JleqHHK MpemmecTByromleH cTaqun, 
MO-BUUMOMY, MMe OOJIbIIMe Pa3MepbI, ATO MOATBep*RWaeTcH, B YaCTHOCTH, 
MOULHOCTAMH COOTBETCTBYIOLLHX OTIORKeHHH. [lostomy ecTb OCHOBaHHA CBA3bIBATb 
a9ppaTuyeckHe BaJIyHbI, HAXOIMMbIe B XUOuHAaX BEIe 700 M Hay y. M., Cc Mpey- 
mocmeqHei cTaqwel nocseqHero oeleHeHHA. 

CorjacHo mperctapnenuam B. Pamces (°) wT. J. Puxtepa (4), omenenenue 
B palione XHOMH pa3sBUBaJIOCh B CJIeyIOUeM MOpsAAKe: TOPHO-JOMHHBIe eq- 
HHKH — JI€IHMKH lipesqropHl — MOKPOBHBIN JIEQHUK, JIEMHHK, HayBHHYBUINHCA 
co cTOpoHb! CkaHMHaBCKUX Top,— JIeqHHKH MpesropHl — ropHo-OMHHBbIe 
JletHuku. Bypopad cKBaxKuHa B palione o3. b. ByAbaBp BCKpbla OTMOMKeHUA 
rOpHOro JleqHHKa MO, ABYMA MOpeHaMH NoceqHero JIeEHHKOBOrTO MOKpoBa, 4eM 
Oba NOATBeEpKeHa NepBad wacTb cxembI. OqHako B KoTMOBHHeE B. Bympappa, 
TaK %Ke KaK B HH30BbAX OOJIbINHHCTBAa J PYFHX TOPHEIX ONWHH XUOMHCKOFO Mac- 
CHBa, BEPXHAA MOpPeHa TOPHBIX JIEIHHKOB, KOTOPy!O NpemnosaraeT cxema Pam- 
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;— Puxtepa, orcytcersyer. [log nocmeteqHuKOBbIMH OOpa3s0BaHHAMM Muh 
OBepXHOCTH BaseraeT MOpeHa MOKPOBHOFO OVeeHeHHA. TOJIbKO B BepXOBbAX 
TMH OHA CMCHACTCA OTOHKEHHAMM FOPHEIX NeqHUKOB. McKOUeHHe COCTABIACT 
<pbitad K ceBepy fowMHa p. KyHuiiox, rye ropHaa Mopena HaOsoaeTcr 
BceMeCTHO M pacnpocTpanena Take 3a MpeyenamMud XUOWH. ITH MaHHEIe, 
TyYeHHBIe B pe3y/IbTATe BayHHOH CbeMKH, MOSBOJIAIOT YTBepxaTb, UTO 
VIA MIPeMTOPHBIX JIE(HHKOB OTCYTCTBOBANA Ha 3aKJIOUMTCIbHBIX STalax MO- 
eqHero oneqeHeHna. JleqHuK Tuna ManacniuHa CyUeCcTBOBas TOKO y CeBEPHbIX 
qHOKMN = XUOHH. 

Mo zanupm B. Pamcen (°), XHOMHI BO BPeMA MOCeMHETO OVICCHCHUA pac- 
Warawucb B Movloce ABWXKeHHA JbLOB Cc 3anaga Ha BocTOK. Ilo K. B. 3Boppi- 
ny u M. H. JlonarauKxosy (’), B pesyabTaTe cMelleHua Jeqopasyera K lory 
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ic. 1. Kapra HeKoTopbix JleMHHKOBBIX O6pasoBaHHit BasaHCKOrO Beka B palone r. Kupos- 

a. | — ioro-3anayjuad TpaHuila MaCCoBoro pacmpocTpaHeHHA XHOHHCKUX BaJlyHOB; 2 — 3a- 

Jai rpauuua pacnpocrpaHeHua JIOBO3ePpCKHX BalyHOB; 3 — rpanuilla pacipocTpaHeHusA Mo- 

abl I] cram JleqHHKOBOrO MOKpOBa B YOKHOH uactTH XWOWMHCKUX TyHAp; 4 — HanpaBsenne 

AHUKOBOM WTpHXOBKH; 5 — APyMJMHBI H [pyMsMHOKAbI,; 6 — KaMOBbIe XOJIMbI, BKMOUAaBINHeCA 
B rpany «Kelipa II» 
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KOHUe O/I@eHeHHA JIeEIHHK W3MeHHJI HalpaBieHne JIBWKeHHA Yepes PaHoH 
WOH C BOCTOUHOrO Ha ceBepHoe. CormacHo ucceqoBanuto K. Bupkkautbt (°), 
PANoK cas Obl Kak pas OOpaTHbIli: cHayala K CeBepO-BOCTOKY, a 3aTeM — 
BocTtoky. Haxonen, M. A. Jlaspopa (*) cunTaeT, 4To meqopasyzeln Mourn 
@ BPeMA HaxoOMJICH Ha WHpoTe XHOHH, 4TO OOYCJIOBHO TBYXKEHHE JIbJIOB 
joro-BOCTOKy H ceBepo-BocToKy oT 9Toro MaccuBa. JImmb Mpu oOpasoBanun 
jamut «Keiiga Il» y Kpas ocTaTouHoro AeqHUKOBOrO IMTa XMOMHBI paciiowa- 
lIucb B 30HeE TepeHoca JIbqOB Ha tro-s3allay. 

Hau yaHHpre 0 J{BHKeHHH MOKPOBHOTO JI@MHHKa OCHOBaHbI Ha H3yYeHHH 
SIHHKOBOM ITPpHXOBKU, MepeHoca BaJIyHOB HM OPHeHTHPOBKM PyMJIMHOB. 
MCCNeOBaBLUeMCA palione OCHOBHOM MOTOK BaJIyHOB u3 XuOuH u radbpo Uyua- 
HI[pbl paclipocTpansAeTcA K BOCTOKY HW BOCTOK-1OPO-BOCTOKy. OtjembHble XHOHH- 
Me u OBOSePCKHe BasYHbI BCTpeyaloTca K 1Ory OT KOPeHHEIX BbIXOOB (PHC. 1). 
lepenoc K 10ro-3allayly He oOHapyxen. JleqHMKOBBIe WITpHXH Ha OapaHbUx J10ax 
{a3alucb OpHeHTHpoBaHHbiMu pasiM4HO. Ilo mepeceyeHHaM WapalluH HM UX 
ANpaBJIeHUAM OKa3aIOCb BO3MOXHbIM BbIEMHTb CieLyIOUlHe MATb MOCeNOBa- 
WIbHBIX (a3 JIBHKeHUA JIbyOB: 1) K ory, OT XHOMHCKUX H JIoBo3sepcKuXx TYHIP; 
K  oro-BocTOKy (oTMeyeHO y 1OxKHOrO KOHILa YMG6o3epa); 3) K BOCTOKY; 
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4) Tak>xke K BOCTOKY, HO C Me€CTHbIMH OTKJIOHCHHAMH B 3aBHCHMOCTH OT TIO 
cTHJaloulero pesbeda; 5) K Iory MH 10roe-BOCTOKY (O4eHb cCya6ble cueyb!). Ou 
BUAHO, 1-0 basa WBHKeEHHA — STO pacTeKaHHe JICRHHKOB Tipesropul (cM. BBILe 
2-s WH 3-8 tbasbl COOTBETCTBYIOT, TO-BHAHMOMY, I cTayqHH NOKpOBHOTO JIeAHHKé 
J BwxKeHHe STOFO TOKPOBa MCHAJIOCb BO BPeMeHH. Ma3a BOCTOUHOLO TepeMelleHH 
OYeBHJHO, COBMaasa CO BPeMeHCM MaKCHMAaJIbHOrO Ppa3BHTHA MOKPOBHOrO we 
HuKa. ITO cieyeT U3 TOO, 4TO, CYA NO WITPHXOBKe, NOrpeOeHHble MONO Mb 
XHOMHCKHe TOpbl MOUTH HE OKA3bIBaJIH OTKJIOHAIOULEFO BIMAHHA Ha HalipaBweH 
jBuxKeHHsA. Hao6opoT, Bo BpeMa 4-H dasbl TeYeHHe JIbda NOMYHHAMOCh pebed 
UTO MOZBOJIA€T CBA3bIBATb ee C MeHee MOULHOM I] cranvel meqHHKOBOTO MOKPOB 
Itpuxopky 5-H (bash MbI CKJIOHHbI OODACHATS OCTATOUHBIM pactexanuem KJIHM 
THYeCKH MepTBOFO Jbla B NepHoy ero yObipanusa. 
C HampaBJieHHeM WITPHXOB, OTHECEHHbIM K 4-H (ba3e JBHXKCHHA ba, Tod 
HOCTbIO COBMAaaeT OPHeEHTHPOBKa APYMAWHOB HM ApyMsHHONTOB (') B MpHx 
6HHCKOM palione (prc. 1). Bugaumo, ux O6pa30BaHue cBa3aHo co II cTayne 
JI€MHHKOBOTO MoKpoBa. Pacnpesentenue 3STHX (OPM MOKAa3bIBaeT, UTO IPH OOIE 
JIBHXKeHHH JIbjla K BOCTOKY OT OCHOBHOPO NOTOKA OTXOJIHJIH BETBH K 1OrO-BOCTOK 
10 KOTJOBHHaM O3ep — K ceBepy. 
[lapameibHO ApyMIMHaM paciosaraeTca Web KPYNHbIX Y/WIMHEHHBIX XO 
MOB, KOTOPbl€, MO-BHJMMOMY, IIPHHHMasHcb 3a OKOHYaHHe rpaqb! «KelBa II 
(°). B 6o7buIMHCTBe CJITy"aeB OHH IipeycTaBJsaloT COOoHW KaMbl. J.aHHble O BYUK 
HHH Jibjla We COrsacylOoTCA C MHeHHeM O KpaeBOM XapaktTepe STHX (opm. 
M3yuenne MpHvieqHHKOBLIX Teppac, KaMOB H 030B Ha CKJIOHAX XHOHH T103BC 
JIS€T B OCHOBHOM MOJITBEPJHTb paHee ClleJIaHHbIH (?) BLIBO O TAAHUU rossi 
Ji¢MHHKa B HEMOJBHXKHOM COCTOAHHH. MOpMbl KOHEUHbIX MOPeH UH 3aHApOB ropH 
JOJIMHHBIX JICMHHKOB XHOMH MOKa3bIBalIOT, YTO MOCeMHHe B MAKCHMaJIbHy10 (a3 
pa3BHTHA CBOMMH KOHI[aMH IIpMMbIKaJIM K MepTBOMY JIbAy NoKposa. M3 9Toro cul 
yeT, 4TO oco6oro MoxosOaHvA KIMMaTa, OOYCJOBMBIIerO pa3BHTHe TopH 
1OJIMHHOPO OuleweHeHua (°,*), He cyulecTBOBa0. B MOMeHT Hcue3HOBeHHA NOKpO 
HbIX JIblOB TOPHbIe JI@MHHKM y2Ke HAXOMHIMCh B perpeccHBHOH chase pasBuTHA 
Co6OpaHHbIX JaHHbIX MOKa HEMOCTATOUHO JIA TOO, YTOObI OMHOZ3HAYHO yBA 
3aTb H3JIOXKEHHbIe 30eCb COOBITHA JeHHKOBOH ucTOpuu KosbcKoro MoJyocTpoB 
¢ ucTOpHeH Apyrux TeppuTopuHl. B KauecTBe peiouo0xKeHHA MOXKHO CUNTAT 
KOJIbCKHH HHTepCTalMaJl COOTBETCTBYIONLUM aJIJIEpeCKOMY MOTeMJICHHIO KJIMMAaTa 
a nocaeqyroulee HaCTyNaHHe JIbJOB— BepXHeApHacOBOMY BpeMeHH FOTHIVIALH ab 
HOH cy6sT0xH. 


Koupekui cbusnat um. C. M. Knpopa Ilocrynnsio 
Axkajlemuu HayK CCCP 13 XII 1960 
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PEOJOVH fl 


B. J]. AHBHEP 


HOBbIE JAHHbIE NO MAJIEOTEOFPA®HH AHTPONOPEHA 
3EMJIM ®PAHLIA-HOCH®A B CBETE IIEPBbIX PE3SYJIDTATOB 
PAJXHOKAPBOHOBbIX HCCJIEROBAHMM 


(II pedcmaeaeno axademukom A. JI. Anuunoim 12 XII 1960) 


 B 1956 r. asTopoM Obl TpHBeseH OGIOMOK j{peBHero MWIaBHUKa, OOHapy- 
eHHOrO Ha moBepxHocTu 10-MeTpoBoit BawlyHHO-ralleyHOH Teppacbl 10xKHOTO 
epera 3emiu AneKcanfpbl — caMoro 3allayHoro 3 OCTPOBOB Seman Opania- 
locuda ('). Stor oOpaser Obi NOABeEprHyT CieWHaIbHOMY H3y4eHHt0 B PayuoKap- 
OHOBO! sa6opatopuu Mucrutyta apxeonoruu AH CCCP, pyKoBoJMMol WI.-Kopp. 
\H CCCP WU. E. Crapukxom. Kak moKxa3amM (bu3vKO-XMMH4eCKHe HCCIeOBaHHA 
Mlepecuerbl, MpousBeyenubie C. B. Byromo, B. B. Aptempespi, B. M. [pox- 
<uupimM HE. H. Pomauopoii, oTHOCHTeIbHOe Cosep2KaHHe H30TOIAa Ct Jao BO3- 
act 4250 + 90 mer. Mcxoya 43 STOH WHpphI, MBI MOKeM CileaTb BbIBOJ, O TOM, 
TO 3a yKa3aHHblil WpoMexKyTOK BpeMenu Gepera Geman AneKcaHApbl, re 10-mer- 
joBad Teppaca BbIparxkena MOUTH MOBCeMECTHO, MOJHHMAIHCbh CO CpesHeH CKO- 
yoctbio 10 000 mm: 4250 = 2,5 mM/rog. Ecaim SkCTpanouMpoBaTb MOJIyYeHHbIe 
WbpbI B TlyOb reoJIOrH4eCKHX BEKOB, TO AA Oosee BbICOKOH, 20—23-MeTpo- 
oli, Teppacbl, HauGovlee OTYETMMBO NpecTaBseHHOM Kak Ha Semue AmekcaHyph, 
‘aK M Ha MHOFHX ApyrHX OcTpoBax apxXuledara, MbI MOJyYHM BospacT 8500— 
0000 ner, uTO B OOUIEM COOTBETCTBYeT PpaHulle MeHCTOWeHa MH Towowena. IIo 
Boel TeoMOp(osoruyecKOl MOSHIMH 9TAa Teppaca MOrKET ObITh COMOCTaBIeHA 
:31—36-meTpoBbimu Teppacamu, usyyenHbIMH A. AHoM (°) Ha tore SamayHoro 
IInuu6eprena u Basiixom (*) — na Cesepo-Bocrounor Bemse. B mocmeqHem 
JalioHe YMOMAHYTHIe Teppacbl MMEIOT, TO pakMOKApOOHOBBIM JaHHbIM, BO3pacT 
000 — 10 000 wer, uTO, TaKHM O6pasoM, IIpeKpacHO CoBIajlaeT C HalHMH Jay | 
iim. CalelyeT TakxKe TpelonaraTbh, TO OM3KHH BO3pacT HMEIOT HanOosree 
IpepHue H3 Haye COXPaHMBUIMXCA, a HMeHHO 15—20-metTposble Teppacpl 
ga octpopax Hosoii Seman u Cesepuoli 3emau, kotoppie H. TY. Saropckon (?,%) 
rakxKe OTHOCHTCA K COBPeMeHHBIM (rOMOWeCHOBIM) OOpas0BaHusM. 
20—23-metpoBaa Teppaca Seman AnekcaHApbl BpesaHa MIM NpHCMOHAeTCH 
< 9K3apallMOHHO-aKKyMYJIATHBHOMy pevbedpy, NpelcTaBeHHOMy TpAaMu 
*eBepO-BOCTOYHOFO TipocTHpaHUA, BOSHUKIMMMH, KaK MbI yxKe Mpeanouaran (Ha 
DCHOBAHHH HEKOTOPHIX MaleoreorpaHyeckuxX lapasieneH c cesepom Espasun), 
da MOcIeqHUX 9Tallax CyUleCTBOBaHHA MaTepHKOBO"O OeqeCHeHHA (1). Paquoxap- 
SOHOBLIe aHHble, KaK Mbl BAUM, XOPOLIO MOATBEPKAaloT 9TO MPeAMOMOKEHHE. 
Ecau JOMycTuTbh, ¥TO POpMUpoBaHHe YIOMAHYTHIX TPA MPOMCXOAMO OKO 
10000 mer Tomy Ha3ay, TO HX NO BpeMeHHM CiedyeT OTHECTH K NocdeqHeMy 
TpeqroOUeHOBOMY HacTyMaHMiO JeqHUKOB, KoTOpoe B SamaqHon Eppome Hasbi- 
3aioT BepXHempuacoBbIM, a B CuOupH capTaHcKuM. Ecum Bce 9TO TaK, TO aKKy- 
MYJIATHBHO-9K3ap AlLMOHHBIM PpALOBbIM KOMIJIEKC, CTOJb OTHCTJIHBO BbIp axKeHHBIIt 
Ha Semie AnekcaHypbl H MpocmexKHBaeMbIN OTCIOa B CeBePO-BOCTONHOM Ha- 
apapsenuu Ha o-Ba Seman Teopra u Aptyp, cleqyeT CHHXPOHH3HPOBATb HU PeoMop- 
JIOTHYCCKH OTOXKMeCTBATD C rpajamu CabiayceibKe Ha wre DUAN 
i rpayamu Kelis, mpociexkuBaembimu mo mepudepuu KompcKoro MouyoctTpora. 
Ppsapi Ha cepepo-3alaqHEIX ocTpoBax 3emau @panua-Hocnda MbI Mpeasarae 
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HasbiBaTb rpAaMu JlexKHeBa — MO OJHOMMeHHOMY 3aJIMBy, y GeperoB KOTOpO 
OHM BbIpayKeHbl HaHOolee OTYETJIMBO. 

KomnueKkc Tak Ha3bIBaeMbIX «BbICOKUX» TeppaC, Pa3BUTbIX B OCHOBHOM } 
WeHTPaJIbHbIX OCTpoBax Semin Ppanwa-Mocuda, rye OHH HMeIOT BBICOTHI OT 
jo 150 M, oTmMuaeTCA OT HH3KHX (FOJIOMeHOBBIX) Teppac OYeHb TWWIOXOH coxpa 
HOCTbIO MOPCKHX OTVJIOXKeHHH, Pa3PVUJeCHHbIX B pe3yJIbTaTe mMocMesyroule 
HacTyIWieHuA (pouta oseqenenua. Ilo stomMy Mpu3sHaky HanOouee HH3KHe 
«BbICOKHX» Teppac MOryT ObITb comocTaBJieHbI C 44 — 77-MeTPOBbIMH Teppaca 
Cesepo-Bocrounot Seman Inun6eprena, re OHM AaTHpyloTca payMoKapOon| 
BbIM MeTOJOM B 36 000 — 39 000 ser (*), T. €. OTHOCATCA K OMHOMY H3 HHTEPCT 
J\MasIOB BIOPMCKOrO OuIeqeHeHHA. B TaKOM cJIy4ae elle Oomee BLICOKHe GeperoBE 
JIMHHH HW. CBA3aHHbI€E C HAMM MOPCKHe OTVJIOKeHHA, OMMCAaHHbIe HeaBE 
A. Anom ua Bpicotax jo 200 m(°*) na tore Lnun6eprena — B paiione Xop 
3YH]a, ABJIAIOTCA M@2KJICMHHKOBbIMH (pHCC-BIOPMCKHMKH). 


Hay4no-vcCJleqoBaTeJIbCKHH HHCTHTYT . Hocrynnso 
reowioruu ApKTHKH 10 XII 1960 


UMTHPOBAHHAA JIATEPATYPA | 


. 1B. DT. Lu6uep, Tp. Mucr. reon. APKTHRH, 91; 9°(1959).) HT Salmo, pei 
Tp. Mucr. reon. Apxruxu, 91, 20 (1959). *H. TI. 3aropeKkaa, Cesepnan Semana, T 
Vcr. reon. Apxtuxu, 91, 113 (1959). * W. Blake. Canadian Oil and Gas Industri 
127 Ne 12 (1959) eee ne Jah n, Przeglad geograficzny, 31, suppl., 1959. 
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Wloxrxage Anagemun nayr CCCP 
. 1961. Tom 138, Ni 4 


PEOJIOLH #1 


A. WH. DKUBOTOBCKAS wu f. ®. LUHEHJEP 


O BOSPACTE 3AYHIY3CKOH CBHTbl TYPKMEHHH 
(II pedcmasaeno axademukom JI. H. Mlepoaxoeoim 3 XII 1960) 


VM3yyenHe KOHTHHEHTAIbHEIX OTJOXKeHHU, WMpOKO = paciIpocTpaHeHHbIx 
B CepepHbix (Saynry3ckux) KapakyMax MH NOJyYMBUIMX HasBaHHe 3ayHry3ckKon 
epuTsi (1°), nayaTo eme B 1885 r. A. M. Konuimupi (*), HO Jo CHX Hop BospacT 
‘S8TOH CBHTLI OCTaeTCA CIOpHbIM. 
_ Tlouru sce ucceqopaTtenu TypKMeHHH Tak WIM MHave KaCaJIMCb BOIpoca 
TeHesuca WM BO3pacTa 3ayHry3CKOH CBHTbI. OTO ObWIO eCTeCTREHHO, TaK Kak 
OrpoMHas YacTb cepepa TypaHCKOH HH3MeHHOCTH MOKpbiTa OCatKaMH 9THX 
oTmomenul. Ilepponauaibuble MpescTaBseHuA yccyleloBaTeseH O ee reHesHce 
pesko pacxogusuch. J[iuTeIbHad WHCKYyCCHA MeK]y A. M. KouuiMuHpiM, mpel- 
HosaraBluuM MopcKoe Mponcxox*KeHwe ToMIM (Tak %e Kak MpemNolaratH 
JI. C. Bepr (*?) u gp.), uw A. JJ. Apxanrenpcxun (*, *), yYTBepsKaBUIHM €€ KOH- 
TUHCHTAIbHbI reHe3Hc,— 3aKoHUMacb B omb3y A. Jl. ApxanrepexKoro, 
XOTA JIA STOFO B CYMIHOCTH He OblIO HUKAKUX NaseCOHTOJOFHYeCKUX JAaHHBIX, 
KpoMe Haxojku pakoBHuHbl Valvata sp. (°), HaliqeHHOH B BOCTOUHOH “acTH Tep-— 
PHTOPH. ITOH 2*e TOUKU 3PeHHA O MPOHCXO*KJeHHU 3ayHTy3CKOH CBUTI MpHsep- 
WKUBAIOTCA MCCIeENOBaTeH HU B HacTOAee BpeMA. 

Ho ecru B OTHOMeHHM TeHe3sHca OombIIe He BOSHUKaJO MpOTHBOpeyHH, TO 
B OTHOWeCHHH BO3pacTa CBUTbI HeT e(MHOM TOUKH speHua Wu NoHbIHe. Muenne 
A. M. Konumua o maHoleHOBOM BO3pacTe OTJOX%KeHHH, MosepxaHHoe 
VW. B. Mymx«erospm (°) u JI. C. Beprom (*), mpeTepreso 3aTeM CyllecTBeHHOe 
-W3MeHeHHe B CBa3H CO B3rviagamu A. JI. ApxaxreJibcKoro (?), KOTOpbIH IpHIMHCbI- 
‘Bal Tome Couee 2peBHHit, MHOWeH-MIMOWeHOBEI BospacT. Tlomoxenne 3TO 
NOBTOpsIOoT B cBoux BHIBoLax B. A. @egoposny (**), B. B. TIpycos (’*), 
A. JI. Tlanos (*°). Ho 6ompmaa uacTb ucceqoBaTeseH MpHepxUBaloTCA MHbIX 
B3PIAOB MH OFpaHHYHBaOT BOSPaCT CBUTHI IJIMOIMCHOM. Tax, H. I]. Jlynnos(*) 
OTHOCHT e€ K HWKHeMy u cpeqHemy muMoueny, b. A. Metpymesckui(™) — k 
BepXHeMy MuMoueny — akuarbisty u ammepony, A. A. SMHoB (1)— k akuarbuly, 
M. H. [pamm (4) — x anmepony, A. [. S6epsun (*°) — kK nanomeny. 

Peskoe pacxoxKeHHe B OMpesleeHHH BO3pacTa 3ayHrY3CKOH CBUTbI OObACHS- 
eTCH TPaHCrpecCHBHBIM 3aleraHHeM ee Ha OCaAKaX pasJIM4YHOrO BO3pacTa — OT 
‘capMaTa JO MameoreHa BKJIOUHTEIbHO, OTCYTCTBHEM TOUHO JaTHPOBAaHHBIX NOKPbI- 
BaIOMLUX CIOeB, a TAKIKE OTCYTCTBHEM ONPeMCJIeCHHbIX (PayHHCTHYCCKUX OCTATKOB.. 
Payna, No cux Nop HalijenHas B 9TOH cBUTe reoloramM BcecolosHoro asporeowo- 
TuYecKOroO TpecTa, Oba MpeycTaBeHa Kpaline OOe2HeEHHOH accolvalvel ocTpa- 
KO W HAXOMKAMH TDYAHOOMpeeMMBIX OCTATKOB KOCTHCTEIX pbIO (yp. Teurebibl), 
10 KOTOPHIM He MpefCTAaBAAIOCb BO3MOXKHBIM JaTHPOBATb BMELMLaIOULHe HX OCAIKH. 
BeccnopHbiMu ABHJHCb JMIIb JaHHbIe, MOJyYeHHbIe pH TeosorMyeckolt CheMKe 
(NMerpos, 1951 r.), KoTopbimu ObIIO WOKa3zaHo 3aeraHue (B palione YutTarana) 
3ayHry3cKOl CBUTbI Ha (PayHHCTHYeCKM OXApaKTePH3OBaHHbIX OCAAKAX BePXHCTO 
capmata. 

SayHry3cKand CBHTa pacCMaTpHBasacb KaK KOMIJI€KC MecTpbIX MO CocTaBy, 

OHTMHeHTAIbHBIX, YACTbIO, BO3MOXKHO, WaTYHHbIX OCaIKOB, KOTOpble eHHOOO- 

‘Pa3HO BCeEMH COBPeMeHHBIMH HCCJIeMOBATeMAMH MOApaseAMUCb (CHH3y BBepX) 
Ha llecuaHoO-riMHHCTHIe M TiMHUcTO-necuaHbie Nopogb. Ilo qannpim A. HM. 7Ku- 
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BOTOBCKOH (°), IIPOBOAHBUIeH HCCIeJOBaHHA 3ayHry3CKOH CBHTbI, MOcJeqHA 
COCTOHT H3 pAa MOCMeOBATeIbHO HaCJIOCHHbIX HEOJHOPOMHIX MO CBOeMy reHe 
3ucy Mayek (CHH3y BBepx); | — rauHucTad WeHTOUHAA, O3epHasn: J] — mecuaHo 
OOJHTOBad, WpuOpexuHo-aaryHHaa: II] — rauuucto-mecuaHan, O3epHO-aJi0 
BualbHas: [V — necuaHaa, 9010Bad. B caMbIX HH3aX 9THX OTJIOXKeHHH, B JICH 
TOUHOH 1auke, B Me@CUaHbIX H AICEBPHTOBLIX MpocloHKax, OOHAPyKeHbI CAMHHYHDI 
BHJIbI TIPCCHOBOZHbIX JHAaTOMOBbIX. B MecdaHO-OOJIHTOBOM Nauke Obl Halen 
peakue ocTaTKH pio (yp. Yuxay3) u cbayHa ocTpakoy. Octpakogbl BcTpeyeHb 
B CBeTJIO-*KEITHIX MeCKaX C OOJMTAMH B OOHAXKeCHHH YHHKA Yury3a O03 KOM 
Ata-Kyto. 

Ilo onpegenenuio T. ®. UWlneligep (1960 r.), sta dayna mpexcTaBsena Bu 
JaMu, XapaKTepH3YIOULMMH COJIOHOBATOBOJHbIM, ONPeCHeHHbIM OaccelH; Cypri 
deis littoralis (Brady), Iliocypris serupulosa Mandelstam, Lymnocythere mi 
sera Mandelstam, Darwinula stevensoni (Brady et Robertson), Candona e% 
gr. obrutchevi Mandelstam, Candoniella ex gr. schweyeri Schneider, Pseu 
doeucypris sauingusiensis Schneider. Dror komnwekc, Mo JaHHbIM TOTO *Ke uc- 
CHeOBaTeIA, AHAIOPHYeH KOMIWICKCY OCTpakKoOZ, OOHapy2xKeHHOMY B BepXHell 
yacTH wemekeHCKOH cBuTbl II[pH6anxanckoro paiiona SanagqHou Typkmenuy, 

B BpllelekKallleH PIMHHCTO-MecuaHoH adke, MOMHMO ocTpakoy (Cypridei 
littoralis (Brady)), ooroHuH XapoOBbIX BOOpOcTeH, CNOp HM MbIbILbI WpeBecHoll 
TPpaBAHHCTOH HM BOJHOM paCTHTeJIbHOCTH UM OOJIOMKOB KOCTeH MO3BOHOUHBIX 
(araHT Ursus), BeTpeyeHbt ractponogsl. TVactponogp Oblwin mpescTaBsenbi 
TMUh ApaMH WM OOHAPVKeHbI B CIOe pbIXJIOrO M%KeTOrO NWecuwaHHKa C MeIKOH 
MIMHMCTOM TaibKOH B UMHKe Yury3a, B OOHaKeHHH, PactlOJIOHKeHHOM K BOCTOK 
oT Kom. Uepxkesn. 

BetpeyeHHble KpylHble 9K3eMnuIapbl (1 — 6 cM) racTponogx onpeyeseHbl 
[. [. Maptuuconom kak Viviparus cf. sinzovi Pavlov u Planorbis sp., xapaK- 
TePH3YIOILHe THIMYHO MpeCHOBOAHHI pexHM MH IpHOpexkuHy!0 30Hy BoJoema. Ilo 
mHeHmio T. [. Maptuucova, aHanormuHada cbayHa onucana A. II. Ilapnopem 
(1925 r.) m3 OTMOKeHHH KyAMbHUMKOrO Apyca (cpeqHHuH MaMomeH) TOxHOHK U 
Bocrounonw FEsponst. 

TakuM 06pa30M, OOHapyxKeHHad B 3aVHry3CKOH CBUTe (ayHa MO3B0JINeT 
OTHOCMTb 9TH OCAKH K cpeyHemy muiMoneny. Kommmekc ocTpakol, BCTpeuveHHbIi 
B Tl€C¥aHO-OOJIMTOBOH auke (mpHOpexkHO-aryHHoro MpoHcxXowKJeHHA), aHa- 
JIOTMYeH KOMILIEKCY OCTPaKOJ, BbIABJIGHHOMY paHee B BepXHeH YaCTH YeseKeH- 
CKOH CBUTbI GanaqHoH TypKMeHHH, T. e€. XapakKTepH3yeT BepXH KHMMepHiicKoro 
apyca | 

O6Ouapy*KeHHble xKe B BepXaX 9TOM CBUTHI (B PIMHHCTO-lecuaHoH, O3epHO- 
AJIOBHaIbHOH TO TreHesHcy MWauKH) TacTponoybl WaTHpyloT ee Kak aHaJOr 


KYSAJIBHHILKOrO spyca. ore: | 
Beecow3Hbli Hay4HO-HCC1efOBaTeIbCKHM TeOJOrHueCKHH HHCTHTYT Tlocrynusi0 
Komnuiekcnan Heprera30Bad reoslorHyecKkad 9KCHe AMINA 2 XII 1960 


Mucrutyra reoornu HW pa3spa6oTKH ropiounxX HCKOMaeMbIx 
Axajlemun HaykK CCCP 


WUTHPOBAHHAA JIMNTEPATYPA 


1A... Apxanreapexkuh, Uap. Feon. xom., 23, No 6 (1914). 2 A. TI. Ap- 
XaHreabCKUH, Tp. Tan. reon.-pass. ymp., B. 12 (1931). % JI. C. Bepr, Usp. Typ- 
KecT. oTge. Pycck. reorp. o6u., PesyibT. Apanpck. akcney., B. 9, 1908. * M. H. Tl pamm, 
Tes. OKI. K COBeNL. TO yHHpun. cTpaTurp. cxem Cp. Asnu, 1958. 5 A. B. JL anos, Teouo- 
rus CCCP, TypxmCCP, 12, u. 1, 1957. ® A.W. KuBotroseKaa, Martep. no reou. Hi 
Hedrera3. sanaqH. uactrH Cp. Asnuu, Coopu. cratreli BCETEH, 1960. * A. M. Koumuu, 
Hiss. Pycck. reorp. o6m., 22, B. 4 (1886). ® H. Il. JI y nn 0B, Feonorua CCCP, TypxmCCP, 
22,4. 1,- 1957. ° VW. B. Mymketos, Typrecran, 1, CLI6, 1886. 2° A. iota 
10 8B, Memyappt Peon. org. mo6ur. ecrectB., aHTp. H 9THOrp., B. 5, 1925. 115. A. Mer 
pymescKkunh, Usp. AH CCCP, cep. reon., Ne 3, 435 (1937). 2 B. By Tlpacoms 
Matep. 10 perHoHasbHon reou., Tp. Bcecotosu. asporeos. Tpecra, B. 2 (1956). 3 A. ®. Co- 
ce WK 0, Kapakympt, Matep. komnmekcH. akcneg. ccm. AH CCCP, cep. Typxm., B. 29, 1930. 
4B. A. Dexoposuy, Coop. 4, Kapaxymp, 1934, crp. 51. 15 A. T. 96ep3ud, 
Tp. Copem. no pa3pa6. yHucdHu. crpaTurp. wiKasbl TpeTHuHEIX oTI0%xK. KppimcKo-KapKa3cK. 
o61., Baxy, 1959. 16 A. A. Tmuos, JAH, 72, Ne 4 (1950). 


S96 


Jloxnaygp Akagwemuun nayr CCCP 
1961. Tom 138, Ne 4 


TPEOJIOPH fl 


lM. ®. HBAHKHH 


CIPYH HA KOJMENXAHHO-MOJIMMETAJWIMUECKUX MOJISX 
PYMHOFO AJITAA 


(ITpedcmasaeno axademuxom JI. C. Kopacuxnckum 17 XII 1960) 


» KomueqaHHbie MeHO-I[MHKOBbIe HM NoOMMeTaMYeCKHe MecTopomseHHuA PyL- 
oro AntTad mpenctaBasaioT coOoH MeTacoMaTHYecKHe 3ae@xKH, BO3SHHKINHE 
HW BO3IeHCTBHH MarMaTOreHHbIX FHAPOTepMAJIbHbIX PaCTBOPOB Ha CHJIUKATHbIe 
OpHbie nopome. Msysenue crpykTyp pyAHbIX Novel WH MapareHesHcoB MH- 
epaloB MeTacoMaTHY¥eCKHX NOpok MoOKasaio, 4TO “KPyNHbie, XOpowo Mpo- 
Re nec PYAHbIe 3OHLI BOSHHKAIOT IPH CKBO3HOM JBHXKeHHK MHHepalH3y- 
MIMX PacTBOpOB vepes TopHble NoOposb Mo ollpeseieHHbIM KaHasam. IIpu- 
eKalouive ¢ riyOHH MaCCbI pacTBOpOB, NpolAA WK B3aHMOJeHCTBUA C BMe- 
[alOWlMMU ToposaMu B pyOMorioujaroulel CTpyKType, YXOWATBBepX, ycTynas 
ecTO HOBLIM MopuuaM pacrsopos (", *). TakHM o6pa30M ycraHaBuMBaeTcs Helpe- 
IBHO JIBUXKYULAACA KOJOHHA, WIM CTpyA, PacTBOPOB, MpOM3BOAAILad Ha CBOEM 
TH MeTAacOMaTHYeCKoe H3MeHEHHE MOpo], B OMpeseseHHOH 30He, OOBIYHO YeTKO 
TP pavu4eHHOH OT BMeULaIOMIUX NOpol, HM Nocsesyoulee OTMOXKEHHE B HEH CYJb- 
WAWEIX py. Ha KpyMHEIX PyMHHIX NOMAX yCTaHOBMeHO, YTO TaKMe 3OHbI pH 
(OOTUX NOrpyxXeHUAX MoO MpocTHpaHUulo UMeIOT JWIMHy Ro 7—8 kM 4 Oouee, 
¥TO0 BpeMa KaK MOMLHOCTH UX OObINHO He MpeBbuatoT 200—300 mM. MetogzuKa 
(ByYYCHHA TAaKUX MPOTAXKeHHEIX 30H, OCHOBaHHad Ha yueHuu JI. C. Kopxun- 
Koro u A. TI. Berextuna o MeTacoMaTHy¥ecKHX lpoleccax H pylooOpasoBpanuy 
1), paccMoTpeHa B OTJeIbHOH padoTe (°). 
_ Xapaxtep Bo3zelicTBua pacTBopa Ha OOKOBbIe NOPOAbl MCHACTCA HE TOJIbKO 
| MomepeyHoM ceueHHH, HO HM B HallpaBmenun JBuxKeHUA cTpyH. IIpu 9sToM 
O3HUKaeT UpesBEIYaliHO pacTaHyTas (Ha MHOFO KHJIOMeTpoB) MeTacomaTHyecKas 
(ONIOHKa, MPH pecTaBpallMH KOTOPOM BbIABJIAIOTCA 3OHbI KOPAMepHT-aHTOpHA- 
[ATOBOTO, CepHILMTO-KBapleBOrO, JOJIOMUT-XJOPHTOBOTO UM KBapt-KapOouat-Oa- 
\MTOBOTO 3aMCUeHHi H OTBEUAIOULHe HM 3OHbI Me{HO-IIMPPOTHHOBOH, CepHOKOJI- 
(eaHHoi, Me2HO-I[MHKOBOM HW pasIMUHbIX NOMMeTasIM4eCKHX py HbIX dopMarult 
*®), Oru fanHbie yOelMTebHO CBHJETeIbCTBYIOT O TOM, 4TO MMHepasusyto- 
[Me pacTBOpH, MIpuxoya c riyOuH B BepxXHNe (JeBOH, KapOoH) CTpyKTypHO- 
TOJOPHYCCKHE APYCHI, IPOXOLAT B STHX APyCaX BeCbMa 3HAYHTEJIbHbIC PaccTo- 
(Ha B Bue KOMMAKTHBIX crpyii. C pyXHbIMH 30HaMH IapareHeTH4eCKH CBASAHBI 
(aku CpeqHUX M KUCJIBIX MarMaTHYeCKHX NOpo, KoTOpble OOpasyi0T XapaktTep- 
ible cKonenusn (pou, Mosca) Ha yuacTKax MecTOpO*wKeHHH. 
_ Ha coppemMennoii craquu u3syueHua ApeBHUX TOPHOPYAHBIX paHoHOB, Kora 
maioTcA 3alauH TiyOMHHOM pa3BeqKH pyAHbIX Move MW MNOMCKa HO- 
ih CKPBITHIX MCCTOPOAK eH, MpelcTaBAeT SHAYTEIbHbIN WHTepec mpoOsema 
ZAHMOOTHOMICHHA CHCTeMbI COJIMYKCHHBIX B IIpOcTpaHcTBe FuJPOTepMaJIbHbIxX 
Tpyii W MaJIbIX HHTpy3Hi. Ita mpoOeMa Np NOCTHTHYTHIX TiyOuHax pasBelKH 
lecTopowjenult (0,7—1,2 KM), eCTeCTBeHHO, He MOKET ObITb pelieHa B NOJIHOM 
fepe. OmHako AA CaMOM MOCTaHOBKH BOMpoca H PpaCCMOTPeCHHA OTJCJIbHBIX eo 
TOPOH HakOMNeHO JocTaTOUHO chakTMYeCKOrO MaTepHama Ha TeX KPyMHBIX PyJ- 
IX NONAX, KOTOPHIe 20 yKa3aHHbIX P1yOHH U3yYeHb! WeTaIbHO. 
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Ha Bepesoscxo-BenoycoBckoM nove miouaybio oKo0 100 KM? pyHbIe 30HR 
M MaJIble HHTPy3HH OOpa3syioT KpyNHble PpyMMMpoBKH, OOHAPyXMBAIOMHe HeKC 
TOpble OOuLHe 3aKOHOMepHOCTH cTpoeHHsa. B mane JIeHTOBYHbIe PyTHble 30HE 
HM MOACa WaeK BCNENCTBHE COMNPAXKCHHA KOHTPOJHPYIOWHX HX CTPYKTYPHBIX de 
Me€HTOB OOpa3yloT BeepooOpasHble pou. B nonepeyHbix paspe3ax OHH MMerO 
BcTpeyHoe MaleHne H MoTOMy COMMKAaIOTCH C yBeIHYeHHeM rry6unEl. B nposomb 
HOH BEPTHKAIbHOM MpOeCKWMM PyAHbIe 3OHbI MOMOPO MorpyXKaioTcA B OHOM Ha 
MpaBseHuN, H BCera B TOM, B KOTOPOM NpoucxoMT COmMKeHHe HX TO MpocTup 
Hu10. IIpH u3y4eHHH B3aHMOOTHOWeHHH pyHbIX 30H MH JaeK OHOBPeMeHH 
B Tp@X H3MepeHHAX, HallpHMep MyTeM NocTpoeHuA On0K-MarpaMM, ycTaHaBsM 
BalOTCH XapakTepHble BeepooOpa3sHEie myyku. Tu_poTepMasibHbIe 30H 
(HMlosca aeK) MAKCHMAJIbHO OTCTOAT pyr OT Apyra (10 3 KM H Oovlee) Ha COBpe 
MCHHOM 3PO3HOHHOM cpe3se — B KOHUeCBbIX YacTAX NMy4koB No Bocctaunto. II 
Mepe NorpyKeHHa Ha ruly6uHy OHM COMKaIoTcA. EcaH NpodomKUTb STH 30HE 
MBICJICHHO, He MCHA HX HaNpaBJeHHA, 3a MPeMebI MOCTHTHYTHIX OypeHveM ra 
OHH, TO OHH ColsyTca B OWHH y3er. Ilomo6uble NocTpoeHHA ObIIM HAMM CyleaHE 
aaa 15 KpymHblx 30H, oOpasyromux BepesoscKo-HopoG6epe3osckuh, Mprtpiicke 
Ilucapescku u BenoycoscKko-[my6ouanckuli myykH. Onn moKa3aiu, 4 
O6NACTH CXO*KMCHHA, WIM KOPH HM, MYYKOB HaXOZATCA Ha PyMHOM Nome H 
TuryOmHax oT 2 No 4 kM. Pacctosuue oT NpemmouaraeMblx KOpHeH ITy4KOB JI 
MeCT BbIXOJa Ha SPO3HOHHBIM Cpe3 PpyAHbIX 3amexKelH, H83MepHeMoe TO BOCCTaHHE 
CTpyKTyp, T. €. B HallpaBIeHHH JBYOKeHHA THApOTepMaJIbHbIX CTpyi, paBHi 
5—8 KM. AHaorHMuHble 3aKOHOMepHOCTH BeepooOpasHOoro CXOKeHHA pyJHble 
30H HW MaJIbIX HHTPy3Hi B HallpaBJIeHHH NOTpyXeHHA BCeH PYAHOHOCHOH CTpyKi 
TYpbl HaGmOfaeTcA Ha SbIPAHOBCKOM (*) H HEKOTOPLIX APyrHX PYAHBIX No 
Antas. Cpequ ypaibcKHX KOJUeqaHHbIX MeCTOpOxKJeHHH THIMMYHIM IpuMepo 
TaKHX B3AaHMOOTHOWeHHH, CYA MO OMyOMMKOBaHHBIM 4epTeKaM, ABJIAeTC 
Mectopoxenve uM. II] MutepHannonana (’). 

ApmeHnve MyYYKOB JIA THNAOMCCabHbIX THApOTepMaJIbHO-MeTaCOMaTHYeCKH) 
MeCTOPOKTCHHH, CBASAHHBIX C MarMaTHYeCKHMH MopokaMu MapareHeTHyecKH 
BIIOHeE 3akOHOMepHO. IIpu4unHa ero COCTOHT B eCTECTBEHHOM CTpeMJICHHH pag 
TBOPOB H MarM, HaXO[sIMMXCA Ha PyOMHAaX NOL COLUM LaBeHHEM, Paci 
PATLCA MW paccpeoTAMBaTLCA B BHC CHCTEM PaCXOAAWIMXCA CTPyH (KOHHYE 
CKOH KOJIOHHbI) pH MPpOHHKHOBeHHH UX B .BepXHHe APYycbl, Pe BHELIHee AaB) 
HHe CTAHOBHTCA HWKE JaBJICHHA B CAMMX HHTPyAUpPyloulHX MarMax H pacTBopax 
BospactaHue NOpucTOcTH H TpelHHOBAaTOCTH NOpPOA B BEPXHUX Apycax, HadHut 
3Q€Cb PasJIMUHbIX COMPsXKCHHBIX CTPYKTyp, OOpaMJIAIOULUX PIyOMHHbIe pa3svioMl 
(, °), o6ycOBIMBaeT BO3HHKHOBeHHe MyykKoB. OrpoMHas lpoOTAKeHHOCT 
NYYKOB BbIsBaHa TEM OOCTOATEJIBCTBOM, CBASAHHBIM CO CHelMUKON TeplMHCKO! 
TeKTOHUKH Pyyjuoro Astaa, YTO NO3THHe MarMbI H pacTBOpbl B BepXHHX Apyca 
BCTpeuaJIH Ha CBOCM IIYTH 3O0HbI MOBbILICHHOM MpOHHMaeMOCTH, MOsOrO HaKJC 
HeHHbIe K TOpH30HTy (). : 

H32aBHa H3BeCTHO, UTO PYTHbIe CTOMObI HEKOTOPIX Maglor sty OHHHBIX MeCTC 
pOxKTeHHH, B OcobeHHOCTH | ‘TEX, KOTOPbI€ 3aMeCTHJIH W3BECTHAKH, pasneTBais 
IOTCA BBEPX H COeMHAIOTCH Ha riyOunax. STo siBNeHHe, Ha3BaHHOe I peiToOHOM: 
Max-Kuuctpy pyHbim nyyKom (°), BO MHOrO pa3 MeHbIIIe OMMCaHHOrO M0 CRON) 
MacllTa6aM HW HHOe To cyulecTBy. Tem He MeHee HM OHO CBHAETEbCTBYeT O CTE 
CTBEHHOM CTPpe€MJICHHH MarMaTOreHHbIX PaCTBOPOB JaBaTb pacxo/AlLueca BBep 
CTpyH. 

Cambie no3iHve alikH NOpPupuTOBbIX Nopog, yuacTByIoulHe B cTpoeHu 
ONMCaHHBIX IY4KOB, HMECIOT BHYTPHMHHEPaNH3alHOHHbI BO3pacT. OHH OT eA 
BpeMsA OCOpas0BaHHA MHPHT-CepHUMTO-KBapUeBbIX H JOJIOMHT-XJIOPHTOBBIX MeT¢Z 
COMATHYCCKUX MNOPOY OT NepHosa MaccoBOre BbINAeHUA U3 PaCTBOPOB CybDUAO 
IIBeTHDIX MeTa0B. IlosTomy MoxHO MpeqnonaraTb, 4TO MapareHeTuyeck | 
XapakTep CBA3H 3TH MarMaTHYeCKHe MOPOMbl H KOeAHHbIe 3aexKU HMeW 
JIMUIb NO ONnpeweweHHbIX ray6uH. Marmbl 4 MHHepamu3yroulue pacTRopbl Ka 
oOocoO1eHHbIe (Pasbl NPOABIAIOTCH B Mpefentax nyyKos. HwxKe KopHeli Ny4KO 
OHH, BOSMOXKHO, OOpasylOT TOMOreHHy10 CHCTeMy, KOTOPaA MpHXOAUT Ha STC 
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BeHb H3 «rilyOMHHOFO MarMaTHueckoro ouara». Takum o6pasom, KOPHH ny4- 
MOFYT ABIATHCA TEM YUACTKaMH PIyOMHHOH CTPyKTypbI PyAHbIX Nose, rye 
pliaetcs Jud@depenunaluA OCTATOUHIX MarM, OOorallleHHbIX MMHepaJH3a- 
aMH WM XabKOUI_HBIMM MeTasIaMH, MW MpOWCXOJMT HX pacay Ha CHMKaT- 
€ paciaBbl, Waloulue Masible HHTPy3HH HM NOCTMarMaTHyecKHe QVJIIOHIBI. 
CpaBHuTeIbHoe H3y4eHHe MYYKOB MaJIbIX MHTPy3HH H 30H FHApPOTepMaJIbHO- 
TACOMATHYeECKHX MOPON, BCKPbITLIX 9po3Heli (HM BLIPAaOOTKAaMH) Ha Pa3HbIX yPOB- 
% BK0OUad KOPHM My4KOB, MO-BUXMMOMY, NO3BOMMT OIMxKEe NOOKTH K Mo- 
aHHIO TaK HaA3bIBAeMbIX TapareHeTHYeCKHX CBA8eH OPyNeHeHHA C MarMaTH- 
cKUMH MOpowaMu. ITOT MyTb NpecTapsaeTca NepCNeKTHBHBIM Tak%Ke VIA 
JIbHeINero H3yYYCHHA CKBO3HOH (M@xKbAPYCHOHM) 3O0HATbHOCTH CYyIbHHOTO 
ylenenns (*), B UAaCTHOCTH JIA UCCIeEMOBaHHA CBAseH MexKy cocTaBaMHu 
STOPOXMK EHH KONYeLAHHOTO THIa HM COCTaBaMH aCCOWMHPOBaHHBbIX C HUM 
bIX HHTpy3HH. Hakonell, OH MOKET MPHONH3HTb HaC K MOHHM@HMIO TeX 
Beco 3AKOHOMePHOCTeH, KOTOPbIC BbIPaKaloTcCA MpaBHJIOM DasRennt 
, > «MH pyty BOM38H pyJbp. 


» Anraticxuit ropHo-merasypruueckuit HHCTHTYT Toctynusio 
wl Axkagemun Hayk KasCCP 15 XII. 1960 
q 

UMTHMPOBAHHAA JIUTEPATYPA 


7 
‘ 
1A. T. Betextun, Ocnosabie npo6semsi B YYeHHH O MarMaTOreHHEIX PyJHBIX MeCTO- 
mxeHuax, Msy. AH CCCP, 1955. *T1. ®. MeaunxKkun, Tlonumerannmuueckne mecto- 
maKneHus Iipuuptpimbs, M., 1957. *I1.®.Usanku H, B.C. Kyse6uuh, Becru- 
Hi -Ka3sCCP, Ne 6, 147 (1957). 411. ®.Uspanxkun, JAH, 126, No 4, 838 (1959). 
K. UW. Catnaes, Teonorna JlenunoropcexKoro u 3LIp AHOBCKOTO PYAHBIX NlovleH Ha Antae, 
Mergoy.) © T. A. CoKkouo B, I]po6nembl py2ubIx mecTOpox Lenn, C6opx. crate, M., 

bo. *7T. 0. UepBpakOBCKHH, Matep. no reonorHH HM MOJe3sHbIM HCKONaeMbIM 
payia, B. 7, CBepyioscK, 1958. . 
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Jloxxagn Akawqemuu nayr CCCP 
1961. Tom 138, Ne 4 


b. A. HBAHOB 


ILEHTPAJIbBHbIM CHXOT9-AJIAHbCKHH PA3JIOM (CABHP) 
(II1pedcmaeneno axademuxom JI. B. Haauexuxolm 28 XI 1960) 


LlenTpadbHbIt pasoM ABJIAeTCH KpynHelwel cTpykTypoH CuxoTs-AanHs 
NIpCcIeKUBAACh HA BCEM NPOTAKEHHH STO TOPHOH cTpaHbl. BnepBwle OH Obl BE 
yleneH, a 3aTeM Wf Oosee NoRpobHO onucaH H. A. BenaesckuM nod Ha3sBaHHe 
IlentpabHoro CuxoTs-AmHHbcKoro cTpykTypHoro wiBa. JlanbHelimue, Oone 
JIeTaJIbHble paOoTh! NOATBEPAUIM HaNM4Me STOM CTPYKTYpPbl MH Px OTMCYCHHEI 
B Heli OCOGeHHOCTeH, HO, BMeCTe C TeM, NOKa3aJIH, YTO OHA HMeeT CEO200Pa3Hbi 
YepTLI, paHee He 3aMeCYeHHbIe, MO3BOJIAIOULHe MO-PyrOMy PelIHTb BOMpoc oO 
IIpOHCXO*KIeHHH MW BpeMeHH OOpa3s0BaHHA. 

[lenTpabubIi pa3yIoM MpocsexkeH B CeBepo-BOCTOUHOM (20—25°) HanpaBae 
-HHH 110 YHBUTeCbHO NpAMOM JIMHMH Ha MpoTsKeHHH He MeHee 700 KM —- 0 
6epera MOps TO BepIIMHBI p. Xopa. BnowHe BepoATHO ero MposomKenne H ane 
Ha ceBepo-socToK. MopdosoruueckH OH BbIpaxKeH TeM, 4TO K HeMy HepedK 
TIPHYPOUeHE! JOHNEI peK, OTMMYAIOULMeCH TakxKe HeOOLIGHOH IpAMOJIHHeHHC 
cTb10. Kpome onepsioulux Hu conpoBoxaiomux LlexTpabHbId pa3i0oM pa 
PbIBOB, BbIABJICH B TlocmeqHee Bpe€MA KPYNHBI pa3JIOM MOUTH MepHAHOHAIE 
HOro HalipaBsIeHHA, IPMMbIKaioulMH K IJeHTpanbHomy (pue. 1). 

LlentpasbHelt pa3sioM MepeceKaeT rpaHuly MwioulaqH paciipocTpaneHy| 
Me30301CKOrO KOMIIeKca TeppHreHHBIX (opMamul CuxoTs-AMHbCKOH reocH 
KIMHau. Ha HMeIOULMXCHA TeMepb JeTAIbHbIX TeOOrHYeCKHX KapTaX OTYeTIH 
BHJHO, YTO OH CpesaeT Kak NaseO3OHCKMe CKauaTble CTPYKTYPbl, TaK MU CKJaz 
YaTble CTPYKTYPbl, OOpasoBaHHble B Me3030HCKUX OTJIO*KeHHAX. BmectTe c Te 
MecTaMH HaMeyaeTCA Kak Obl 3ABOPOT CTPYKTYp C MpHOHKeHHEM K pa3sJIOMy, Hé 
TIpHMep ceBepo-BocTouHble (40—50°) crpykTypbl BOCTOUHOrO 610Ka CTAHOBATC) 
Goee OM3KHMH K MepHaHOHaTbHbIM (25 — 35°). 

Bou3n Ke CaMOro pa3JIOMa MecTaMH HaOwioNaeTcA OOpas0BaHne OpHruHad 
HBIX CTpyktTyp. JluTomormuecku Ooslee HIM MeHee OJHOPOHEIH, HO PasHOBospac 
HbIM KOMII€KC OCAOUHBIX OTJIOXKeHHH, HallpHMep Me€pMCKHX H MeJIOBbIX, B BepX 
He uacTu Oaccelina p. Horo, k BocToxy of LlenTpabHOro pa3sJIoMa, OKa3bIBaeTC) 
OUCHb CHINO OKATBIM, NpelcTaBAad coOol cepHio KpyToMaaloulx B OLHO! 
HalipaBJICHHH Ha wOFO-BOCTOK (JIHUIb MeCTaMH B IIPOTHBOMOJIOKHOM HallpaBJleHHk 
CJIOe€B  aJIeBPOJINTa, MecuaHHkKa, cana, pexe Apyrux nopox. Mexyzy MTOUE 
THUCCKH Pa3HbIMH CJOAMH YACTO HaGMOMAIOTCH CMEULCHHA Pa3zIHYHOH AMMJIMTY IB 
CmenleHua STH COMpoBoxaioTca paccuaHueBanvem u OymuHaxKem. Ilo nopeps 


BHIABJICHHE JeCHCTBHTeIbHOrO CTpaTurpapuyeckoro NOMOKeHHA Pa3IMYHBIX TOM 
YcTaHOBUTb Mpowecc O6pasoBaHuA TAKOH MOHOKAMHAIbHOM CTpyKTypbl TpyHe 
MoxHo JMUb MpeqnoTOxKUTb, YTO OHA OOPas0Baacb MyTeM Kpalive CHJIbHOM 
CKAaTHA Y3KUX JIMHCHHOTO THA OMPOKHHYTHIX B OJHY CTOPOHY CKaloK, B KpB 
JIbAX KOTOPbIX MIPOH3OUIH CMeIeHHA HO TEKTOHHYCCKHM TlOBepXHOCTAM, cy€ 
MapaJWICbHbIM OCEBbIM IJIOCKOCTAM CKJIaqoK. B KOHeYHOM cueTe STH pacTAHY 
TbhIe CKaiKH WpHoOpeiM nosoOue NwacToB WIM MaacTooOpa3suHblx Tel, orpaH 
YeHHBIX NOBepXHOCTAMH pa3pHIBa. Ilo nmpocTupaHuio 9TH «MacTOoOOpa3sHble 


Ha JeCATKH KHJIOMETPOB MH HMeA B WIMPHHy BCerO HECKOJIbKO COT MeTPOB Hd 
1—2 xm. B HeKoTopbix cryyaix BUeH NocTeneHHbIii Nepexoy UX B CTPyKTyPpl 
apyroro Tuna. Oto Ha6moyaeTcsa TaM, Te CKMaKH MeHee Cx*KaTHI. Secb HHH 
Ppa3pbIBOB Ha4uHHaIOT MepeceKaTb Ww1acTbl HM BbIABJIAeTCA CKNaquaTan MpHpoR 


CTpyKTypbI. B nogoOuble cTpyKTypbI HHOra BOBMeKaeTcA Gomee pasHoobpasHEl 
9.00 | 


[MI€KC PASHOBOSpacTHbIX MOpO — KPeMHUCTHIX POpMallu Mameosoa, Tep- 
eCHHEIX TOM TpHaca, IOpbl HM Mesa, NaweosolicKUX MH Me3os0licKUX TradOpo u 
HTOMOB, BEPXHEMEJIOBbIX BY /IKAHOreHHBIX OOPasoBaHUl UT. J. STO NpuBo- 
K MOpMupoBaHUto ele Golee CHOMRHHIX, CTPYKTYP, PacuunppoBaHHbIx MoKA 
bKO B OTJCIbHBIX CuIy¥aHX. 


. 1. Cxema [lentpamp- 
‘0 pasyioma. J — rpaHu- 
Xankailicxou cTpyktyp- 
(bawHvasbHOH 30HbI; 2 — 
ATH3HpOBaHHbIe KOH- 
bl JpeBHHX MaCCHBOB; 
—pasompt (I — Ilenr- 
bub, 11 — Mepuazno- 
publi, 11] — Taxamuu- 
wi, 1V —Ieryxunckuit); 
— OCb CHHKJIMHOp Holt 
pyKry pur, mo KOTOpOH or- vA 


eHa aMIIuTya CIBH- / 
B; 5— ocw Apyrux Kpyn- seca 14s y; 
CHHKJIMHOpPHBIX CTPyK- fp 
PB 6— OCH KPyNHBbIx aH- 
SIMHOPHBIX  CTPyKTyP; 
—YyKa3saTeJib BeJIMUMHBI 
mpapnenna capura; 8 — 
WuoNaraeMble laBHble 
WHOSOliCKHe = pa3JIOMEI, 
PaHHunBalomMe KOHTH- 
7; 9 — W30JHHHH Tuly- 
OUH MOPS B MeTpax 
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Cam pa3i0M mpesctaBuiaeT COOOH 30HY WIMPHHOM AO HECKOMbKUX KHJIOMCTPOB, 
ICTOAMLYIO U3 CEP TO MPOCTbIX, TO COMKHbIX — MOJOPHX, KPHBbIX, PasBeTB- 
HOUWUXCA HM T. 1. — pa3pbiBos. Ho noutu Bcerga B STOM CepHH MOXHO BbIJe- 
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3 TaBHbI pa3sJIOM, KOTOPbIii IpOXONT IpAMOJIMHeHHO Ha BCEM NpOTAKeHUH. 


me 
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TaJIbHbIe PASPbIBLI MO CyMeCTBY ABIAIOTCA ero OnepsiouluMH. Pa3ssom compo- 
WaeTCA BeCbMa pa3HOOOpa3HbIMH TEKTOHHYeECKHMM IIpOkyKTaMH — OT Ka- 
[PHTOB M MOILHDIX 30H BCeBO3MOXKHEIX OpeKYHH JO, yAbTpaMHJIOHHTOB 
suleHOTO M 4epHOrO UBeTa C PeAKUMM peJIHKTAMH NepBUYHOH NOposb B Buse 
AJIbKONONOOHBIX OKPYIvIbIX, BepeTeHOOOPasSHbIX H YeYEBHUEMOMOONBIX BKJIIOUe- 
aii. CoctaB HW CTpyKTypa 9THX OOpa3s0BaHH 3aBUCAT OT NOPOA, KOTOpPbIe Mepe- 
‘KalOT pa3JIOM, M OT TOTO, B KaKHX HMeHHO pa3pbIBAX M3 UX CHORKHOM cepHH 
JofaioTea OHH. B nosOrux HamwBurax OObINHO OOpa3syIOTCH MUJIOHUTHI, OCO- 
HO addeKTHbIe HA KOHTAKTe C rpaHHTOMAHbIMM Nopogzamu. B kpyTomasaio- 
TpeliMHaX alle MOYKHO BULeTb OpeKYHH, HO HepeKM HM MMJIOHHTHI. Cy102xK- 

Tb MOPHOJIOrHH 30HbI passoMa, pasHOOOpasHe KOHTAKTUPyioWjMx Nopod u 
TOKPaTHOCTb J[BHXKeHHH MO HEMY OlpeyenuIH TecTpbli «Haop» TeKTOHHYe- 

X MpoxyKToB. OcoGo cueqyeT yKa3aTb Ha CBOeOOpasHble MOPOAbl, HalOMMHalO- 
aMuOOMTHI HW KpHCTaIIMYeCKHe CaHIIbI, BCTpeyaroulvecsd B 30HaX TwlaB- 
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-HBIX H OMe€PsIOULUX pa3sJIOMOB.ITH NOpOsb! B CBOe BPeMA ObLIM NPHHATHI 3a apxel 
cKve — TaK OHH H MOKa3aHbl Ha M3aHHbIX M@JIKOMACUITAOHBIX TeoJOrHyecKH 
KapTax. Ha camo Jlevle TO CHJIbHO H3MeHeHHble — OFHeHCOBaHHble, KaTaka3k 
POBAaHHble, XJIOPHTH3HPOBaHHbIe, CACCIOPHTH3HPOBaHHble UM aMPuOo/IM3MpoBak 
Hble — ra66po M BMelaioulwe UX MaeosoHcKue Moposbl. CBoeoOpasnoe rly 
6oKoe H3MeHeEHHe TOpok OOycOBMeHO TEM, 4YTO 3JeCb MPOM3OUWIO HalOxKeHE 
MOJIOJbIX 30H pa3JIOMOB Ha JpeBHHe. K peBHHM 30HaM ObIIO MpHypouer 
IIPOHHKHOBCHHe MHTPy3Hit OCHOBHOPO, PexKe YJIbTPaOCHOBHOTO UH, HalporTuB, KUC 
Jloro COcTaBa, ye 3HAYHTEbHO H3MCHECHHBIX B 9THX 30HAX. Take NOpornl, Me 
ala B HOBbIe MOULHbIe 30HbI pasJIOMOB, MoBepradiducb HHTCHCHBHOMY JIHHaMOME 
_TaMopH3My, BO MHOrHX Cjly4adX KOHTaKTOBOMy MeTaMopu3My, CBASaHHOM| 
C BHeEJpUBUINMMCA NO pasOMaM rpaHuTOUaMH, H BO3ZeHCTBMIO NOCTMAarMaTE 
YeCKHX PaCTBOPOB. 4 

K WeHTpaJIbHOMy pa3JIOMy NpWypoueHoO MpOHUKHOBeHHe TpaHHTOMAHbIX HU 
TPy3HH, TlaBHbIM OOpas0M BepXHeMeOBOrO, OTHACTH MasleoreHOBOTO BOspacTé 
STM MHTPy3HH pasMellawTcA WI B CaMOM 30HE pa3JIOMAa, MIM B 30HaX ONO 
TEJIbHBIX Pa3PbIBOB H HHTCHCHBHOH TpeUlMHOBATOCTH, MPHMbIKalOuLMX K PlaBHOM: 
pa3iomy Moy ocTpHM yrsom. IIpm sToM MpekpacHO BHAHO, YTO HHTPy3uu, MIpE 
HUKIUHe 10. pasJIOMy, OblIH 3aTeEM BOBJIEYCHbI B HOBbIC TEKTOHHYECKHE JBUKE 
HUA, pacceyeHbl, OpeKYHpOBaHbl HM MMJIOHMTH3HPOBaHbI (OOHAKeHHA TMOPcKH 
rpaHHTOB B Npasom Oopty p. Pyysux). K pasiomy mpHypoueHbl H By/IKaHOrer 
HbIe — atppy3sHBHLle wu TydoBble — JaTcKHe HW MameoreHoBEle OOpa3s0BaHHs 
KOTOPHI€ TO H3IMBaIMCb WIM BbIOpacbIBaHCb Ha MOBePXHOCTb, TO 3acTHIBal 
B TPelLMHaX 3OHbI pasioMa. Tak »Ke KaK VM rpaHUTbI, OHH Obl 3aTeM MecTaM 
pacceyeHbI pa3pbIBaMH, BO3HHKIMMMM TIpH MOBTOPHbIX TeKTOHHYeCKUX JIBUKE 
HHAX. Ne 

MepvMoHaJbHbit pa3JIoM XOpolio NpociexeH OT p. Pyy3una Jo p. MmMaw 
‘(okono 200 KM) u Ha tore coequHAeTCA (HIM Mepecekaetca?) c LlenTpasbHBl 
pasiomom. Ilo Tuny oH Mano oTaMyaeTca oT LleHTpabHoro, HO BecbMa HHTepé 
ceH TeM, 4YTO MO HeMy ONpesetseTcA XapakTep JBuxKeHHA OOKOB. Tak, He 
TpYQHO BuyeTb, YTO TpaHua pacnpocTpaHeHHA Me3030lICKUX TeppHreHHbI) 
cbopmauHh CuxoTs-ANMHbCKOM 30HbI, KpylHble Me3030licKHe HM Maseo30HCKH 
cklaquaTble CTpyKTypbl, rpaHwya XaHKaHCKOM 3OHbI HM pyre CTPyKTypHB 
SJIEMEHTHI, XOPOWO BHAHbIE Ha TeomOrMyecKOM KapTe, CABHHYTbI B BOCTOUHO 
Kpblie K CeBepy Ha paccTOAHHe MpHMepHoO 30 KM. 

YcTaHoBUB XapakTep TeKTOHWYeCKHX JBMKeHHH mo MepuqnoHanbHoM! 
_pasJIOMy, MOXKHO NpesNoOXKUTb, 4YTO HM TO LlenTpaitbHOMy pa3OMy raBHBE 
JBWKEHHA ObWIM CABHTOBbIe, HO OOOCHOBaTb STO TeowOrHyecKoH KapToH m0 
_TpyHo. Kocpennble OKasaTeIbCTBa CABHTOBLIX JBIXKeHHH cuelyroule. IIp 
Hallpure Hao OblO Obl OXKNLaTb, YTO BLIXO] pa3spbIBa Ha MOBePXHOCTb MpoHe 
XOJMT He IIpAMOHHeEHHO, a MO KpHBOH sHHMM. Kpome Toro, OTAeMbHbIe 4acT 
10 (pOHTY HaXBUra YOJOKHbI OblMM Obl BLINBUHYTbCA Biepey HM OOPa3s0BaTb BE 


es | 
CTyMbI (OCOOeHHO YUUTHIBAA TOPHbI pembed) MeCTHOCTH), UTO B 3HAYHTebHO 


CTeNeHH OCJOMKHHIO Obl MMHHIO BbIXOJa TiaBHOrO pa3spbiBa Ha MOBepXHOCTS 
IIpaMoMHeHHOCTh pa3JIoMa TOBOPHT O COpocoBOM HAM CBUTOBOM JIBUXKeHHI 
oO HeMy, HO pw CTpykType Tula KpyMHoro cOpoca MbI BIpaBe OLIN Obl OKH 
HaTb CTyYNeHwaTble ONyCKaHuA WIM NOAHATHA WH KyWMCOOOpasHoe pacnooxKeHH 
pa3iomos.. B nomb3y cABHra TOBOpUT HaJH4He MMJOHHTOB Cc O6eMX CTOpO) 
PIaBHOrO Pa3pbIBa, a TaK2Ke LWTPHXOB H Oopo3y CKO/IbKeCHUA, OPHEHTHPOBAHHBL 
B OOJbIIMHCTBE'CysaeB NO HeOOMbIIMM yIJIOM HIM MOUTH TOPH30HTAMbHO 
BaoKHbIM NpH3HaKOM CJlyKaT MW yKa3aHHble BHINe Cy4aH NOJBOpoTa CKaqVaTHL 
CTpyKTyp pw NpH6nwKenHHu K pa3spbIBy. | 

Cka3aHHoe MO3BOIAeT NOCTATOUHO OGOCHOBaHHO lpeqnosaratb, YTO BOCTO 
HbIH OOK CABUHYT No LlenTpabHOMy pa3vloMy Takxe K ceBepo-BocToKy. Ilo-Bi 
JMMOMY, OJHOBPeMeHHO C CABHTOM OH Obl HW ONyuleH. AMnMTya NepemenleHE 
MOKa H€ MOXKET ObITh yCTaHOBIeHa, HO MOXKHO AyMaTb, UTO OHA ObIIa BeECbMa 3H 
4YHTeJIbHa, TAK Kak MO pa3sJIOMy KOHTAKTUPYIOT HIM Maseo30iCKHe H Me3030lCKI 
MOPOJbl, WH PasHOPOTHbIe KOMIVIEKChI Me3030HCKHX NMopoy. CpaBHuBanA Ber 
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y Wentpampxoro u Mepuquonanbuoro pas10MoB, MOXKHO Hpesnomarath, 4To 
BeIMUNHA MepeABIOKeHHA 10 HUM Opla He OJMHAKOBOM, a 3HAYHTENbHO OOUIb- 
felt no [lentpanbHomy pa3uomy. Ilo stomy BOMpocy MOXKHO MpUBeCcTH HEKOTOPHIC 
oOpaxkeHun, MoKa elle OWeHMBaeMbIe KaK CaMble Mpe{BapHTeJIbHbIe. Ana- 
13 PeoMOrMyecKOrO CTPOeHHA HM THA POpMaIHOHHIX PpyliM OCaNOUHBIX OTIO- 
ceuuii BOnusu LleHTpasbHOrO passoMa yKa3bIBaeT Ha 60uIbIIOe CXOACTBO paso- 
Bannoro MepuyuonabHbiM pa3siomom Cangaroy-OkpauHckoro CHHKJMHOpHA 
 CHHKJIMHOpHeM, HaMeualOllMMCA B 6acceline p. Buxuna (Taru6e-Yayura- 
Jayena3a). CxOJCTBO 9TO OMpememmeTCA UX CBOEOOPasHbIM CTPOeHHeM C OTHO- 
MTeIbHO IMPOKUMM CKaKaMU aJIbO-HWKHeCeHOHCKUX OTJOKEHHM, HaHIHeM 
aM U TYT ONM3KUX MexKLy COOOM IOPCKHX H MeJIOBbIX OTJIOXKEHHH, MpeCTaBJIeH- 
IX OJ MHAKOBLIMU reHeTHYecKHMH THNaMH. IIpasya, B buKMHCKOM CHHKJIMHOpHH 
0 CUX Op He HalijieHbl CTOJIb XapakTepHble 11H Canjaroy-OkpauHckoro CHH- 
JMHOPUA TpvacoBble oTMOxKeHUNA. EcaM NpW3sHaTb yKasaHHble CHHKAMHOPHM 3a 
ja30pBaHHble UacTH OLHOM CTPyKTypbI, TO BeMYMHA CABUTOBOTO TepeMelleHHA 
io LlentpambHoMy pa3JioMy OnpesemuTca, KOHeUHO, OFCHb mpHOmMKeHHO, B 120 — 
40 xm. BecbMa mHTepecHo, 4TO 9TO paccToAHMe CoRMalaeT C BeJIMUMHOH BbI- 
Tyla BOSBBIIMENHOCTH Ha MOPA 1Ox%KHEe 3a. Amepuku OT pesKoro ycTyta 
OHTHHEHTAIbHOTO CKJIOHA K Jory (cm. puc. 1). Sta BosBbIMIeHHOCTh OrpanuyeHa 
la BOCTOKe JHHMel Mpemiomaraemoro MposomKeHMA IlenTpambHoro pa3vioma. 
} HaCTOMUee BPeMA 1O%KHAA YACTb Bceli CTPpyKTyPbI OMyueHa rryO6oKo Mo Mone- 
euHOMY pa3yIOMy, MpOXoAsleMy, MO-BHAMMOMy, TIpHMepHO BAO KPyTOrO 
(cTyla KOHTHHeHTaIbHOoro CKNOHa. BepTukasIbHble MepeMenleHHs 610KOB 10 
leHTpambHomy pa31oMy TakxKe OYeBUJHI, HO aMILIUTyMa THX TepeMellleHHH 
loka He yCTaHOBJeHa. 

_ B xomenosbix oTOXKEHUAX IIPUSHAKOB CYMLeCTBOBAHUA ONMCAHHBIX PasJOMOB 
eT — HeT HU (alluasbHbIX H3MeHeHHHM, HU PpyOOOOMOMOYHBIX HM BYKaHOFCHHDIX 
OpasoBannlt. BosMoxKHO, NepBble BeCTHUKH OyAYULMX KPYNHbIX pa3JIOMOB _ - 
(OABUJIMCb B KOHIe NOCMeBANAHKUHCKOH CKMaNTaTOCTH, XOTA KaKUX-JIHOO BECKHX - 

(OKasaTeIbCTB STOMY HET, KpoMe HaMm4HA Mectamu apysMBoB, Kak Oy ATO ObI 
Moro BOSpacTa, MpOCTpaHCTBeHHO MIpHypOueHHbIX K Pa3sJlOMaM. Tlepsnie rpy6o- 
|ONOMOUHHIe MU TYPOreHHbIe OTMOMHKEHUA, HECOMHCHHO CBASAHNBIC C LlenTpaJIbHBIM 
Ja3JIOMOM, OTHOCATCA K CaMOMy BepXHeMy Meuly (paHee OHM CUMTAIMCh TPHaCco- 
bIMH). 

/ Cyaa no cpa3u cKmaquaTeix cTpykTyp Mena c LleHTpaJbHBIM pa310MoM, 
WaBHelinime CABHTOBbIe ABMAKeHHA MPONCXONMAM B HMKHECeHOHCKy!IO (ba3y 
KianuatocTu. J[BwKeHHA NO pasioMaM BOSHUKAaIH HB JlanbHenieM. (aT, 
laneoreH), IpHueM OHH B STO BpeMA UMeNH B OO/bIIeH YaCTH BePTHKAaMbHOe 
lanpasyenve. C aTuMM BWKCHHAMM CBA3AHO o6pa3s0BpaHHe yMOMHMHABIINXCA 
PySooGmoMouHBIX oTMOKeHM. HauwHad C Konwa HYDKHeECCHOHCKOH + CKalq4a- 
(CTH passIOMbl BPeMeHaMH CIYAKMIN WyTAMM MPOHHKHOBCHUA MarMbl K HOBEpPX- 
lOcTH. B Heorene H TosyHee ABU*KeHHH 0 STHM pasOMaM, TO-BUHMOMY, He OBO; 
(0 BCHKOM Cly4ae HH TeomOrMyecKux, HH TEOMOPMOMOPHYeECKUX CIEMOB TAaKHX 
BMKeHHH, CCIM OHH HM ObIMM, TO HMeIOUIMMCH JaHHBbIM, He COXPaHHJOCb. 

) B 3axmoyenve cilelyeT OTMeTHTb, YTO HALIM BbIBOLbI 0: CIBHUTOBDIX TepeMe- 
leHHAX MO pasoMaM CuxoTs-AnuHs CorsacyioTcs ¢ pasBUBAaIOULMMUCA B HACTOA- 
fee BPeEMA TIpecTaBJIeEHHAMM O OOJIbIIOM 3HaYeHHH CABUTOB B CO3aHUM CTPYK- 


yp TuxookeaHckoro KOJbILa (358): 
Tocrynusio 
BB Dells MATSHU 
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10. M. KJIEMHEP u fi. B. ®EJOPO3 


O BAKHHCKHX OTJIOKEHHSAX NPEZYHHKOBOM 30HbI 
CEBEPO-3AMIAJHOrO YCTIOPTA 


(II pedcmasaeno axademuxom H. IIT. Tepacumosoim 9 XII 1960) 


Jio mlocleqHero BpeMeHH B IIpequHHKOBOH 30He CeBepo-3anazHoro YcTiopTa 
M3 MOPCKHX OTJIOXKEHHH YeETBEPTHYHOTO BpeMeHH ObIIM H3BECTHLI Xa3apcKHe 
XBaJIbIHCKHe WH HOBOKactiMucKue. IIpH reomorocbeMouHbIxX paboTax, MpoBeseH- 
HBX IO. M. Kaetuepom u H. A. Uexanunoi B 1960 r., 3necb Obl0 ycTaHOB- 
JIGHO IIpHCyTCTBHe OAKHHCKUX OcaqKoB. Onu OOHAapyxKeHbI y CaMOrO NOMHOKbA 
4uHKa, B paHone noc. betney. B,1959 r. B: B. Muryrun, co6panmmui speck 
HeOMpeNesMMbIe OCTATKH JHaKkH, OLWH- 
eee NA €ouHO cues HX XBaJbIHCKHMH. BakuH- 
2235 te == [i eos) aa ze CKHe OTJIOKCHUA MpelcTaBenbl Kpel- 
? KHMH %K€JITBIMH HM CepOBaTO-XKeJITbIMH 
H3BeECTHAKAMH, TpaBeJIMTAaMH MW MpeHMy- 
I€CTBCHHO KOHTJIOMepaTaMH, COCTOAILM- 
MU H3 rpaBHuA M TaJibKH MMOIMeHOBBIX 
H3BeCTHAKOB B OOJIbINMHCTBeE CJIy4ae 
‘ cpeqHeH okaTaHHocTu. B KOHTOMepa 
Feit PS gackrante Gutta (a; Tax wMeeres aHoro oowiTos. Onicanet 
BeCTHAKH H TvIHWbI); 2 — OakHHCKHe OTJO- OTNOKEHHA CoepxKaT ocTaTKH av 
KEHNA (KOHTWOMepaTs); 3 — xBanpmckne (MpeMMyulecTBeHHO OOMOMKH, M spa) 
OTOKeHHA (MECKH) II. B. Mexopospim orTcioza onpeyesen 
: Didacna parvula Nal., D. rudis Nal. 
D. rudis var. Catillus rudis Nal.,; D. ex gr. crassa Eichw. u MpeCHOBOHBIE 
gopmpt Corbicula fluminalis Mill. a Sphaerium sp. ] 
Hekotopoe onpecneHne sToH uacTH Oacceina OObACHAeTCA, MO-BUMMOMY, 
TeM, UTO 3]eCb B OAKHHCKOe BPCMA HAXOMMNach JebTa peKH, NpoTeKaBiuleu T 
ommue CpiHrbipmay, pactonomweHuol B 20 KM BocTouHee noc. Beiiney. 
BakHHCKHe OTIOKEHUA OPOHUPYIOT TBa MJIOCKOBEPUIMHHBIX OCTAaHa, B HAA: 
HeH 4aCTH CKJIOHOB KOTOPbIX OOHAaKAaIOTCA NWecuaHHCTHle PHI Maseorena 
AG6comoTHaA BLICOTa HavGosee BEICOKOrO ocTaHi{a 43 M. HenocpexcTBeHHO B Ip 
lelaX UHHKa 6akMHCKHe KOHTOMepaTEl, OpoHupyroulMe HeGombUIHe, 0 5—6 
POBHBIe MWIOULaIKH, BbIPAGOTaHHbIe B HHYKHEMHOLCHOBHIX PIMHAX, BCTPpeueHbI H 
aOCOJNOTHBIX OTMe€TKAX HeCKOJIbKO Bbe 50 M. K ocTaHijaM IIpucsOHeHbI PayH 
CTHUCCKH OXAPaKTePH3OBaHHHle MeCKH XBaJIbIHCKOrO aApyca (puc. 1). B o6onx 
CV4aAX MOULHOCTh KOHTIOMepaToB KOeOneTca OT 1 Zo 3 mM. Takoe BbICOKOE 
rHMcoMeTpuyeckoe TMoOwKeHHe OaKMHCKHX OTIOKeHHH B Sakacnuu sere 
JOBOAbHO peKUM. OHO OOBINHO CBAZAHO C NOC MeLyIOULMMH TEKTOHHYeCKUMA Hapy- 
WeCHHAMM OaKHHCKHX Nopoy, B 30HaX NOAHATHH. Tak, Ha KpacHOBOyCKOM nowy 
OCTpoBe OaAKHHCKHE OTMOMKEHHA, IIPeMCTABJICHHbIe AaHAJIOPHYHbIMH H3BECTHAKAMH ¥ 
KOHTIOMepaTaMH, OOorallleHHbIMH OOJUTAMH, MpHNOAHATHI Ha AOCOJIOTHY10 BBICO’ 
20—30 m (*). B sone Kymce6menckoro NosHATHA OakMHCKuHe SeperoBble BaJIb 
pacnlouOKeHbI Ha aOcOMIOTHBIX OTMeTKax 60 M. CmeqoBaTebHO, HB JaHH 
clLy4ae MOUTH CTOJIb KE BLICOKOE MOOMRKEHHE 3aKAPTHPOCBAHHbIX HAMM OaKHHCK 
KOHIIOMepaTOB, I0-BHJHMOMY, IipaBHJIbHee BCero OOBACHATH MpOOJKAaIOULHM 
pasBuTuem belineyccKoro MO,HATHA, yCTaHOBJIeHHOTO B pe3yJIbTaTe reou3i 
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Mea te: 
CKUX UCCeFOBAHHH UM MOATBePARACHHOTO Be 1959—1960 rr. aHHbIMH OypeHua 
TeoOrMyecKOll CbeMKH. ITO OCOOeHHO BaX%KHO TOTOMY, YTO yCTaHaBJIMBaeMbIii 
KUM OOpasoM (bakT HapylieHHA B 3aeraHun 6aKHHCKUX OTOKeHHH ABIA- 
CA B HACTOMULee BPEMS OMHUM M3 HEMHOTHX CYULeCTBCHHBIX JOKasaTCJIbCTB TOrO, 
10 WB YeTReEpTHUHOe BpeMaA Ha YCTIOPTe HMCJIM MeCTO TEKTOHHYCCKHE BWOKeHHA. 
BTOpbIM BaxKHBIM BbIBOJOM, BbITeKAIOIIHM H3 MPHBeCHHDIX MaTepHaJioB, AB- 
feTCH 3akIOUeHHe O BOZpPAcTe CeBepO-3aMaHOrO UAHKA Ycriopta. [Ipucnonenue 
SKMHCKUX OTMOKCHHH K CAMOMy TOJHOXKbIO YHHKA CBUCTEIbCTBYCT O jjo6a- 
HCKOM ero Bospacte. OTMeTHM, 4TO H Ha tore Yctopta B paiione Bnagun Kym- 
6men u Kapawiop OakHHCKHe OTJOXKEHHA B/OXKCHI B STH BIAAMMET, RbIpado- 
—qHHBIC B 1OXKHOM YHHKE MylaTO, TO Take yKasbiBaeT Ha qoOaKMHCKHH BO3pactT 
AHHBIX BUALUH. Ecaw yuWTbIBaTh HalMdWe NOHTHYCCKHX OTNO*KeHUN, ycTa- 
BIICHHBIX Hamu B 1957 r. (1) B 30He CeBepo-3allaHbIX YHHKOB Ycriopta u 
PHHUMAIONNX y4acTHe B CTpOCHHH M1aTO, BPCMA (bOpMHpOBaHHA UMHKOB NajlaeT 
4 UHTepBal OT MoHTa Jo Oaky, AHasorMunoe MIpucmoHeHHe OaKMHCKUX CJIOeB 
CaPMATCKO-NOWTHYeCKHM OTMOXKCHHAM HMCCT MCCTO wa ManrpmmmtaKe (°). 
Wako BOgpacT OOpasoBaHHA Kak YHHKOB YcTIopTa u Maurbiitigakckoro ato, 
ak Ww pala KpynHbIx 6e30TTOUHEIX BHaXMH, pasBHTbIX B HX Mpelemax, MOKET 
BITh elle Ooee yTOUHEeH. 
> Tak, yemosua 3aeraHua akuarblIbCKHX OTMO?KeCHHH, OOHAPYKEHHDIX HaMH 
) Ha Mbice IlecuaHom B paiione BagquHbl Kaparne Ha toro-3alla{HOM Manurei- 
lake, a TaKx%Ke paHee H3BECTHbIC BbIXOJbI ITHX oTAOKeHH Ha Mbice Bexkyaul, 
(OKA3bIBaIOT, UTO HX HAKOTWIEHHE MPOMCXOAMO locale (OPMHPOBaHHA KPYNHBbIX 
lepT pembeda sTOH OOMacTH — B yYCJIOBHAX, Kora yxKe CYIeCTBOBaJIH MOHHKe- 
IMA Ha MeCTe COBPeMCHHBIX BilaHH Amu-Cop u Kaparne u korga Kenyepiu- 
KaacaHCKoe W1aTO OTIeNAMO OOWIMPHY1O BUAtuHy Kapa-boras-lona or Kacina. 
Takum o6pa30M, BpeMa OOpasoBaHHA TaKUX YepT pesbecba, KAK KpyMuble Oe30T- 
POUHLIC Bialunbl w uMHKH Yctiopta u ManrpiusakcKoro Mato, NaaeT Ha 
AHTePBA MOHT — aKuarbl, WIM, HHANe, Ha cpelHuli ninonen, Kora B oOacTH 
Kacnua «bopmMuposasacb OaslaxaHckad CBHTA. 

: Tlocrymusio 
8 XII 1960 


: 
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Jloxnagn AkayemMun Hayk CCCP 
1961. Tom 138, No 4 


HW. C. KPACHBCKAS 


HOBbIE, RAHHbDIE MO CTPATHTPA®HH METAMOP®HYECKHX 
CJAHIEB CPEQMHETO TEYEHHS MAJIKH 
(I]pedcmaeaeno axademuxom JI. H. lep6axoeom 29 XI 1960) 


Crpaturpadusa MeTamMopduyeckux cannes CepepHoro Kaska3a mpunaye 
2%KUT K HauMeHee pa3spaOOTaHHbIM BOMpocaM reoslorHH perMoua. DTU OTMOMKeHH 
OOHAXKAIOTCH JIMIIb B pa3sOOWeHHbIX yUacTKaX M10 OJIMHAM KPYMNHBbIX peK, Mepe 
cekaroulux Tlepeqosol xpe6eT u BuyecbinckKoe mato, B TO BpeMA Kak OobLIAa 
YaCTb Ola HX pa3BUTHA CKpbITa YeXJIOM Me30-Kalino30licKUX Mopoy. BTo 
OOCTOATEIbCTBO 3HAYHTEIbHO YCJIOKHAeCT H3y4YeHHe MeTaMOpuyecKHX CaHIeB 
HW MOBbIMNAeT 3HAYeCHHE KAKNOFO OTACMbHOrO yYacTKa UX BbHIXOJOB WIA pacuiMp- 
pOBKH cCTpaTHrpaduu Canes B ILeIOM. 

Han6omee xXxopolwio H3y4eHHbIM yuacTKOM cuHTaeTcA OacceHH cpenHero 
Teyenusa p. Mamku uw Xacayta, rye BCKpbiBaeTcA BeCbMa MOJHbIN paspe3 MeTaMop- 
(puyeckHX Canes H HaGOaeTCA HECOracHoe HaeraHne Ha HUX MaIeOHTOJIOrH- 
YeCKH OXapakTepH30BaHHOrTO BepXHero cusypa (°). Bce uccmeqoBatTenu, u3y- 
yaBuiNe MeTaMopduyeckue CaHIbl STOO paliona (',”,*,8°-1°), pacxoqusmMcb B 
OnpelesieHHH HX BO3pacTa, XapakTepa CTPOeHHA, OTHOCHTeEIbHOHM POJIM B UX CJIO- 
*KCHHM BYyJIKAHOTeHHbIX H OCAOUHLIX NOpOA, HO CXOMIMCb B TOM, 4TO CJaHILbI 
mpesctaBisioT cob6oH enuuyio cBuTy. JI. C. Kusepanptep (*) na3pam ee xacayr- 
ckol.J [ub HEKOTOPble UCCMEMOBAaTeH OTMCYAJIN B BEpXHeH YacTH CBUTHI rpy6006- 
JIOMOUHbIe TOPOAM, HO reHe3Hc HX TPaKTOBAaJIM pa3HYHO, CUHTAA HX TO JaBO- 
6pekunamn (4), TO 6ynuHamn (°), TO KonToMepatamu (*). Hamm uccnenopanua 
1959—1960 rr. No3sBOIMIM He TObKO JOKa3aTb, YTO STH NOPOAL NpeACTAaBAIOT 
co6ol cBoeo6pa3Hble KOHTJIOMepaTH, HO HW BbIABHTb HeCOrlacHoe HX 3aseraHHe 
Ha Oovlee I peBHHX OTMOXRKCHHAX. ITO MO3BOJMIIO PACUICHHTb MeTaMopduyeckyto 
Tomy Sacceliva cpeqHero TeueHna Masiku Ha [Be CBUTHI, pa3syeseHHble Hecorsa- 
cuem. HwxKHAA H3 HHX OTBeYaeT OOJIbHIeH HMKHEH “YaCTH XaCayTCKOH CBUHTBI 
B NoHuMaHHH JI. C. Ku3eBanbTepa, H 3a HeH MbI COXpaHAeM 9TO HasBaHHe. 
Bepxuaa cCBuTa HanOoulee NOHO BCKpbiBaeTcA Ho p. Maske HwKe ycTba Xa- 
' CayTa HW Ha3BaHa HAMH MaJIKHHCKOH. O6e CBUTHI OTJHYAIOTCH CJIOMKHOM CTPyKTypoH 
MB OOILeM OIM3KHM COCTaBOM, OSTOMY IPM HX paC4WIeHeHHH YMOMAHYTBHIEC KOH- 
rIOMepaTbI HrpaloT pOb MapKupytloulero ropu3sonHta (puc. 1). 

XacayTcKad CBHTa HaHOoee NOMHO OXapaKTepH30BaHa pa3pe3aMu 10 
Maske u Myurte. OcHoBaHve ee HE H3BECTHO, TaK KaK OHA 3aJleraeT B AJIpe aHTH- 
KJIMHaH. Ee 10xKHOe KpblIO MIpopBaHO MaCCHBOM «Ce€BepHbIX» TpaHHTOB, a Ha 
C€BEPpHOM Kpble€ B COCTABe CBUTHI BbIJeIAIOTCA (CHH3y BBepxX): 

1. Ilauka MurMaTH3HpOBaHHbIX H OPOrOBHKOBaHHBIX KBaplWeBO-OHOTHTOBBEIX 
HM KBaplleBO-OHOTHT-XJIOPHTOBLIX CJIaHIeB H POrOBHKOB, 4acTO Cc TpaHaToM, 
BHJMMOH MoulHocTH B 700 M. 

2. [lagka TeMHO-3CJICHbIX M@JIKOSCPHHCTHIX AMPHOOMHTOB H aMPHOOJIOBLIX 
CJIaHUeB H POrOBHKOB MOILHOCTbIO OKOIO 900 M. 

3. [lauka MeJIKO3€PHHCTHIX 3eJICHbIX H 3€JICEHOBATO-CepbIX KBapPI[eBO-cepH- 
WHTOBbIX MH KBaple€BO-CePpHIMT-XJIOPHTOBbIX CJIaHIeB C OacTOaIeBpOJIMTOBOH UM 
6acTONCaMMUTOBOH CTpyKTypoH, MowtHocTbIO B 400 M. 

Ora Mauka BeHYaeT pa3spe3 XaCayTCKOH CBHTbI, OOWaA BHAMMaA MOMLHOCTb 
KoTopol 2000 m. Jl onucaHHbIxX MOpoy XapakTepHbl ACHO BbIPaKeHHble CJlaH- 
WeBaTOCTh H NoocuaTOCTb, coBMayaioulue Apyr c Apyrom. Ilocnequan o6ycw10B- 
Ji@Ha M€PpBHYHOH CJIOMCTOCTbIO HCXORHbIX NOpOX — aJIeBPOMHTOB, MeCYaHHKOB, 
PIMHUCTHIX H, OYBHHO, MeprewHCTbIX NMOpod; u3speyqKa TyPoreHHbIxX Nopog. 

B xacayTcKoli cBuTe B W300HIHH BCTpeualoTcA COrlacHble KBapleBble, a 
BOJIM3H TpaHHTHOrO MaCCHBa HW KBaPI-MOJeBOWINMATOBbIC XHJIbI H WHbEKIHH. 
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Kpome Toro, B Hel HaOmOsaloTCA MHOTOUHCJICHHBIC jauKUu UW MNacTOBbie Tea 
yua6a30B, WHa0as0BbIX NOppUupHTOB H KBapleBbIX MOpPupoB, KOTOpble MpOHH- 
aioT H B BbILLNee*Kallly!0, M@JIKMHCKYy10, CBHTY, a Tak?Ke HeGombuMe (ceyeHve 
00 x 200 M uw meHee) MaccuBbl H JaHKH MeJIKO3CPHHCTbIX TpaHodupoBbix 
JlarHorpaHuT-opupoB, KOTOpbIe CBOHCTBCHHbI JIMWIb XacayTCKOH CBUTe u 
He BCTpe4aloTCA B MaJIKHHCKOH. 


ie ili te ti 
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Puc. 1. Cxemarwueckaa reosiormuecKad Kapta Oacceiina cpequero Teyenua p. Maku. J — i0p- 
‘ckHe oToxennd, 2 — (PuJINTbI H M3BECTHAKH CHJlypa, d — MeCuaHHKH CHJlypa, 4 — 6a3aJib- 
‘HbIe KOHTomepaTbl culypa, 5 — MaJIKHHCKaad CBHTa, 6 — MaJIKHHCKad CBUTa — Oa3aJIbHble 
KoHTsOMeparu, 7 — xacayTcKaa cBuTa, 8 — rpaHopuposbie mJlarnorpanuTnopdupsl, 9 — aM- 
> 
. 
- 


(puOonuTE, 10 — OCHOBHBIC pa3vIOMbl, J] — 90eMeHTEI 3asleraHHa nopoy 
_ ManKuuckasd cBuTa sasieraeT Ha XacayTCKOH HecorlacHO HM B OCHOBaHHH 
‘cosepKUT Wauky KOHToMepaToB, HO BBUy 6M30CTH COCTAaBa 3THX CBHT 
“Hecorsacve MexKY HHMM BbIABIAeTCA C TPyOM. Tam, raqé MawIKHHCKHe KOHTVIO- 
‘MEpaTHI MepPeKPbIBaIOT CIaHIbI XACAYTCKOM CBHTHI, CO3aeTCA BHAHMOCTb NocTe- 
HeHHOTO MepeXofa OT TOHKOSEPHHCTEIX 3CJICHOBATO-Ce€pbIX CWAaHLeB moculeqHeH 
'B TOJIULY MOXOKUX CaHWeB MaIKHHCKOM CBUTHI, Come pxKallux OOHJIbHY!0 raJibKy 
‘WiarvorpanUuToB, KBapluTOB uM ApyrHx MWopoL. Ho B Tex yuacTKax, re KOH- 
‘ruloMepaTbl HasleraioT HeMOcpeACTBeHHO Ha MaCCHBBI I1arHOrpaHnHTOos, MpOpbIBalo- 
“MHx xacayTCKyl0 CBHTY, Hecoracue Me2%Ky CBUTAMH BBICTyMaeT C MOJIHOW oue- 
BUTHOCTHIO. Tlogo6Hoe HaweraHHe MbI HaOwl0qau B YCTbEe Pp. IWumKatTma3 Ha 
“JI@BOM H MpaBoM CKOHAaX ee JOJIMHEI, Ha JeBOOeperKbe Mauxu u Xacayta, B palo- 
‘He ycTbA Mocmequero. Syecb BHHO, KaK H€pOBHa MOBepXHOCTb MaCCHBOB 
lait MepeKpbIBaeTCA 3eCHOBATO-CePpbIMH MCJIKO- H TOHKOSCPHHCTEIMH CilaH- 
“amu ¢ OOHABHBIM KOJHYeCTBOM OOJIOMKOB H IeJIbIX PIblO STHX 2Ke PTPaHUTOB H B 
“MeHbIUeM KouuyecTBe Apyrux Nopoy. B koHrsoMepaTax B Bue OOJIOMKOB UH 
‘rasieK BCTpe4yeHE!: 
_ A. Meaxue (q01H Muanumetpa, 0,5 — 1 cm) u Kpymupie (oT 5 cm Jo 1 M 
‘wv Oosee) OOOMKH H PIbIObI MACCHBHBIX MCJIKOSCPHHCTHIX rpaHOupoBbix warHno- 
rpanut-nopdupos. MeaKkue o610MKH MMeIOT HeMpaBuJIbHyt0, H3OMeTPUYHY!0 HH 
yrloBaTy!0 (opMy, a KPyNHbIe, Kak MpaBUs0,— OKPYTVIO-JIMH3OBHAHY!IO H JIMH- 
OBUAHYIO (yAIMHeHHe COBMaaeT CO CAHWeBATOCTbIO BMeLILAaIOULHX MOpog), HO 
peKO TaKKe HeIpaBHJIbHY10, C OCTPbIMH HJM OKPYIvICHHbIMH yTviaMH, Ilo- 
€PXHOCTb FaJieK CpaBHUTebHO TlaqKaa, H OHM JerKO BbIOHBaIOTCA H3 BMe- 
aiouleH mopogbl. PacnojwomwxeHHe KpPYyNHbIX TaJieK H rubi6 SecnopAOWHoe; 
“ou 1H60 TeECHO CrpyKeHbI, 1HO0 pacceAHbI JaeKO Apyr OT Apyra. M3yuenne 
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MlarnorpaHuToB us TasleK MOKa3a0, YTO OHH -HCOTMUHMBI OT CHHoen a 
MOpO, MpopbIBaoulHX XacayTCKylO CBHTYy. . 

B. OONOMKH CBeTJIbIX TOHKO3€PHUCTHIX KBAPIMTOB B CpejHeM OT 1 yo 10cm 
B JWIHHY, YIWMOU[EHHOM JIMH30BH HOH (pOpMBI, BbITAHYTHIC BAOIb CAHWeBaTOCTH 
BMeCULaIOWUX CaHeB. Takve %e KBapMHTbI 3asleraioT B Bue MiacTOB cpeqH 
CaHueB XacayTCKO CBHTbI No p. XacayTy, B BepxoBbAX 6. Kana-Kyaak u B 
Ipyrux mectax. 

B. Menkue (qo 0,5 cM), ompeqesHMbIe JIMLb 10] MAKpOCKOIIOM IMH30BUUBIe 
OONOMOUKH CHJIbHO H3MCHCHHBIX HM M€peKPHCTAJJIM3OBaHHbIX aJsbOuTOUpoB. 
Tloqo6ubix nopoy B cocTaBe XacayTCKOH CBHTbI He BcTpeyeHO. BosmMoxHO, OHH 
ObLIM MOJIHOCTbIO YHHYTOMKEHAI Pa3MbIBOM HV MpelCcTaBANH COOOH HE3HAYHTeIb~ 
HbI€ H3IMAHHA aB WIM CyOByKaHHYecKHe IIPHMOBepXHOCTHbIe OOpasoBaHHA, 
TeHETHYCCKH CBA3AHHbIe C PTpaHOPupoBbIMH MarMorpaHuT-nopdupamu. Llemex- 
THPYIOT TaJIbKH MeJIKO3CPHHCTHIe Cepble CaHUbI, OOpasoBaBlinecaA MO NecyaHH- 
KaM H asleBpOuMTaM (BOSMOXKHO, YacTHYHO TyPOreHHbIM); OHM COCTOAT H3 TOHKO~ 
3€PHHCTOH CIaHeBaTOH MaCCbl KBaplla, abOuTAa, XJOpuTa HW CepHHTa HU Norpy- 
*KCHHBIX B HEE M@JIKHX (OJIM MHJWJIMMeTPOB) OOJIOMKOB 3epeH KBaplla Ht aibOuTa. 

HenocpeacTBeHHO BOJIM3H MaCCHBOB cOJep2xKaHHe PibI6 rpaHuTOB B KOHYJO- 
MepaTaX HaCTOJIbKO BeJIHMKO, YTO WEMCHTHPYlIOWlaA CaHeBaTad Macca urpaeT 
pe3ko MOAYHHeEHHY!0 powb. Ilo Mepe yqasleHuA OT MaCCHBOB BBeEpX NO paspe3sy H 
TIO HpOCTHpaHHIO KOJIMYCCTBO TpaHHTHbIX OGJIOMKOB YMeHbmuIaeTCA, HO OCTaeTCA 
BC€ 2K SHAYHTCJIbHBIM, XOTA MeCTAMH MpeoOMaqaioulylo POwb CpeAn raveK MpH- 
OOpeTaloT KBapIHTbl. 

Topv30HT KOHIJIOMepaTOB, MIpOCJIeKHBAIOULMHCA MOUTH MOBCEMECTHO B OCHO- 
BaHHH MaJIKHHCKOHM CBHTbI, HE MpeCTaBIAeT COOOM CAHHOFO MwiacTa, a COCTOHT 
H3 JIMH3 KOHTJIOMepaTOB MOUIHOCTbIO WO 50 M, MpocwexKNBaIOWIHXCA MO MpocTH- 
PpaHHIO Ha COTHH Me€TPOB, KOTOPbIe YepeyIOTCA C MCHbIHMH 0 pa3Mepy JIHH- 
3aMH CEPbIX H BCJICHBIX MCJKOS@PHHCTHIX XJOPHTOBBIX M CePpHILHTOBBIX CaHIeB. 
O6ulaAh MOULHOCTh paccMoTpeHHOH Mauku KomeOmeTca ot 150 go 200 mM. 

Bpmue KOHTIOMepaTOB C MOCTeNCHHBIM NepeXojoM 3avieraiorT: I. SemeHbie TOH- 
KOSCPHHCTbI€ KBapICBO-aJIbOHT-XJIOPUTOBbIe H KBapWeBO-asIbOHT-CepHUHTOBbIe 
CJIaHIbl, KOTOPble YepeAyIOTCA C MayKaMH 3eJICHbIX TOHKOMOJIOCUATHIX SALIMO- 
BHJHBIX KBapLHTOB HM HHOra COMepHKaT MeMKUHE JIMH3bI KOHTIOMepaTOB, aHasIO- 
THYHBIX oOnMcaHHbIM. MomHocts 500—600 m. II. Ilaaku xenToBaTbIx, 3ev1e- 
HOBATO-CepbIX MeJIKO3CPHHCTHIX KBapPI€BO-aJIbOHT-XJIOPHTOBLIX H KBapleBO- 
C€PHIMTOBBIX CJIAHIe€B C OaCTOMCaMMHTOBOH CTpyKTypoH, OOpa30BaBlUXxCcaA, 
OUCEBUAHO, 3a CYeT TYPOreHHbIX NeCuaHHKOB. BcTpeyaloTcA OTACMbHbIC MpPOCIOn 
TOHKOS€PHHCTHIX YePHbIX H cepbIX cwaHyeB. MomHoctb oKoso 400 m. 
III. Benyaetca paspe3 MaKHHCKOH CBHTbI NaukOl TOHKO8CPHHCTHIX 3@JICHOBAaTO- 
CepbIX TOHKOCJIOHCTHIX (UJIJIMTOBHIHBIX CJIaHUeB C MpOCJOAMH H3BeECTKOBHCTHIX 
aJIeBpOHTOB (m0 50—80 cM), %*KeJIe3HCTO-KBapIWHTOBbIX CaHIeB HOMeTOBO- 
KpaCcHOro IBeTa H peKHMH MaJIOMOWIHBIMH IpOCJIOAMM TYPOPeHHBIX MeCYaHHKOB. 
MoutHoctb 200—300 m. O6max BuguMax mouHocTb 1200—1300 m. 

OnncaHHbli paspe3 MaJIKHHCKOH CBHTbI ABIAeCTCH OOOOULCHHBIM, HO OWKe 
BCerO COOTBETCTBYeT paspe3y, BCKpbiToMy tio p. Make mpHOmu3uTebHO OF 
ycTba p. XacayTa JO KOHTaKTa c cHtypom. Ilo mpocTupaHHio CBUTbI JaxKe Ha 
HeOOJIbINOM paCCTOAHHH B Heli BAPbUPYIOT KOJMYECTBEHHbIC COOTHOUICHMA MOPON; 
BXOJAULMX B ONMCAHHBIC MadKH, MOWLHOCTb MOCIeAHAX HW cocTaB rasieK Oa3asb- 
HbIX KOHIVIOMepaTOB, HO OOUIaA MOCeOBATeMbHOCTh HallacTOBaHHA Nopos 
coxpaHsetcs. 

Kak yxe roBopuuiocb, o p. XacayTy MaJIKMHCKad CBUTAa HECOrMaCcHO C KOH- 
TIOMe€paTOM B OCHOBaHHH epeKpbiTa OTJOKCHHAMH BepXHero CHAypa, 4TO 
OUpeNeHeT BEPXHHH BO3pacTHOH Mpeyes MaJKHHCKOH M xXacayTcKol cBuT. Mx 
HWKHHM BOSPacTHOH Mpeed MeHee OMpeWeeH, HO, YYHTbIBAA UTO B MOMe UX pac- 
IIpOCTPaHeHHA B AeTIOBUH Oblia CONApyxKeHa PiblOa H3BECTHAKOB CO cpeqHeKeM- 
OpulickuMu TpHaoOuTamH (7), Mb, KaK HM OOJbUIMHCTBO HCCTeQOBAaTeeH, OT- 
HOCHM HX YCJIOBHO K HH%KHEMYy TaJIeo3o10. 

IIpocrexuBaHne MapKUpyloulero TOpH30HTa KOHTWIOMepaToB MAJIK MHCKOiE 
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BUTbI MOSBOMJIO YCTaHOBHTb CO%KHYIO CTpyKTypy ONHCbIBAeMOTO yuacTKa. 
JeBepHOe KPbIIO PasBUTOH 3feCb B HYMKHeMAaMeCO3OHCKHX CaHWaX AHTHKJIMHAJI 
a30HTO Ha OJIOKM MHOTOUMCJICHHBIMH pa3JIOMaMH, TvlaBHeHIMe H3 KOTOPbIX 
yrparxkeHb Ha puc. 1. Dru pasioMbl ycTaHaBMMBaITCA NO CMeLICHHIO B Mane Bbl- 
XOJ|OB KOHTIOMepaTOB MAJIKMHCKOM CBUTHI, a B OHOPOMHDIX CAHICBBIX TOA X— 
NO HaJM4MIO NHHeHHO-BbITAHYTHIX, H€Pe€AKO MOULHbIX 30H KaTaKWa3HpOBaHHbIX 
7 MHJIOHMTH3MPOBaHHEIX MOpok, a TakKKe 30H OKBapleBaHna, OMKeJIe3HCHHA UH 
PYNHBIX KBapleBbIX XK C COMPOBOXKAalOllMMH UX SOHAaMH OHOTHTH3aLHH Hi 
nopuTusanun. BEryersiotcd 1Ba OCHOBHEIX HallpaBeHUA Pa3sOMOB — CeBepo- 
ocTouHoe u ceBepo-3anagqnoe. Pa3JioMbl aHaJOrHuHbIX HamMpaBseHui OTMC- 
enn H. Fr. Hemujosoi ya Uouy-Kyakckoro pygHoro noma (BepXoBbsA 
p. Myre). Tloqumnennoe sHaveHHe MMeIOT cyOlImMpoTHble pa3svioMbl. Bce 3TH 
pa3sombl pacceKaloT MeTaMop(pHuecKue CaHUbl Ha MpAMOYPOJbHBIC OOKH, 
KOTOpble CTYMe€HYATO ONyCKaloTCA Ha CeBepo-sallay H CeBEp. IIpu stom xapak- 
TepHO, YTO HaHGoMbUIeH CMOMRKHOCTHIO CTPYKTYPbI OTMHYAIOTCA JOCuJTY pHucKHe 
CAH], 2 B CHYPHHCKUX OTMOMKCHHAX MONOOHOH MO3aHKH O60KOB He HaO- 
qmojjaeTcs. 

CnoxKHOCTb CTPyKTypbl paccMaTpHBaemOrO y4aCTKa, NO-BUAMMOMY, oObACHA- 
eTCHA TEM, 4TO OH HAXOJUTCA B Npeyemax 30HbI KpyliHoro NonepedHoro Hapyle- 
HUSH CEBEPO-BOCTOYHOTO MpOCTHpaHHA, KOTOPOe MPpOXOAMT BAOMb cy6mepujHo- 
HANbHOrO OTpe3sKa TOMEI Pp. Manxu ((*) 4 ap.). C STHM JWIMTeIbHO 2XHBYULHM 
apyurenuem HEOMHOKpaTHO B TeyeHNe TeOJOrMyeCcKOH MCTOPHH ObIWIM CBA3SAHEI 
TMUKATUBHbIe HW JMSbIOHKTHBHBIC JMCIOKANH TlaJle@O3OHCKHX H Me€30-KaHHO3oH- 
‘CKUX TOU, a TaK2%Ke MHOFOUHCJICHHbIE PaSHOBO3paCTHble MPOABMCHHA MalMa- 
qu3ma cpequ Hux. IIpencraBaeTCA BEpOATHIM, 4YTO 61OKOBas CTPyKTypa MeTa- 
MopuyecKkuX Canes CBASAHA C NOABHXKKAMH TIO STOMY PasJIOMY B JOCH Jy pui- 
‘cKoe Bpema. O ApeBHOCTH pa3sJIOMOB, pacceKalollluX PacCMaTPUBaeMbIC CBUTHI, 
CBUJETEISCTBYIOT MHOTOUNCIICHHBIE MCJIKH€ MHTPYSHBHBIe 3alexKU U cyOByJ1Ka- 
wuueckue Tela TpaHuToOB, MaGa30B, KBapleBEIX TNOpPupoOB, MA KOTOPbIX 
yka3aHHble TpellWHbI B yxe COpMHpOBaHHOM JOCHJIyPHHCKOM KOMIIJIeKCe 
ABIAIMCh, OUCBHHO, CTPYKTYPHbIM KOHTPOvIeM; Bce STH OOPasOBaHUA He Ipo- 
HUuKaIOT B CHJIYpHHCKy!o TOVILILy. 

_ Takum o6pasom, 8B Oacceline Maku B HWKHeTaeo30HcKOH OcHypuluckolni 
cepuu MeTaMopduyeckux Mopor HaGMONaeTCH OYVCBUIHbIN NepepbIB B OCaKO- 
axonmenun. Emy npemimecTBoBasio HaKOIIeHHe MOULHOV ocajjouHol (a B Bepxax, 
OueBH HO, BYJIKaHOPeHHO-OCaNOUHOH) XaCcayTCKOH CBUTbI H BHEApeHHe B HEE 
“HEOOMDIIUX Ted IarvorpaHuT-MoppuposB, KOTOpbie 3aTeM BMECTE C BMEILArOuLHMH 
‘UX TOpOAaMH NOABepriMCb pasMBIBy. Jipyrumu c10BaMu, BO3pacT M1arnorpaHut- 
Tlopupow ABIAeTCH SHAUMTEbHO Solee JPeBHHM, YeM BepXHeCHYpHHCKUH. 
‘OroT shakT 3acTaBJIAeT 6osee OCTOPOXKHO MOAXOAMTb K OWCHKe BOSpacTa WIMPOKO 
‘PpasBUTLIX B MameosolicKMX KOMMMeKCAX CeBepo-sallaqHoro Kapka3a HHTpy3Hi 
TIOMOOHEIX WNarHOrpaHATOB MH KOHTVIOMepaToB C rabKOH MOCe€ HX, BO MHOTOM 
CXOJHBIX C ONMMCAHHEIMH, KOTOpbIe MHOTHe UCCIeQOBAaTeH OTHOCAT K HEBOHY MNO 
‘pay KOCBeHHEIX JaHHbIX. BmecTe c TEM, HE HCKINOYCHA BO3MOXKHOCTb MOABJIE- 
‘HUSA CXOMHEIX MarMaTuyecKHX OOpasoBaHH B pasHoe BPeMA—lOCHJIy pHuicKoe 
‘p 6acceiine p. Manku u JeBOHCKoe Ha CeBepo-3allaqHOM Kaskase. 

y MockopcKHit TrocyapcTBeHHbId yHHBepCHTeT Tlocrynusio 
um. M. B. JlomoHocoBa 25 XI 1960 
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Jjoxxayp Anagemun nayr CCCP 
1961. Tom 138, Ne 4 


M. fl. JIBICEHKO 


O COCTABE H CBOHCTBAX JIECCOBHAHbIX CYPJIMHKOB 
SATIAQHOFO CKJIOHA MPHBOJDKCKOA BOSBbILUEHHOCTH 
(HA MPHMEPE JIECCOBUAHbIX CYPJIMHKOB PAHOHA NEHSBI) 


(ITpedcmaézeno akademurom TI. B. Haauexunoim 6 XII 1960) 


JleccoBble NOPOL JIeCOCTENHOH 30HbI H3YYCHb! B 3HAYHTEJIbHO MCHbUIeH CTe- 
M€HH, YM JICCCOBbIe Noposbl cTrenHOH 30nHbI. IlpuBpoyqumMoe Hw Ke OMMCaHHe U 
SKCHEPHMECHTAJIbHbIe JAHHbIC OTHOCATCA, K JICCCOBHAHBIM MOposaM 3anaqHOro 
ck0Ha I] puBosJMKCKOM BOSBbILICHHOCTH, 3aslerarlouluM BOH3H Pr. [leH3bi Ha CKJIOHE 
BTOPOH HaNOHMeHHOH Teppacbl p. Cypbl HM cularalouluM BepxXuHio10 (70 5 — 6 mM) 
YacTb STOH Teppacbl. 

[len3enckaa OO. CTHOCHTCA K WEHTPaJIbHOM MpOBMHIHH JIECOCTeNHOH 30HbI, 
a r. IleH3a — kK WeHTpabHOH YacTH BepXHeCypCKOro BO3BbILUeHHOFO palicna, 
OTJIHYAIOWerOCA Pe3KO BbIPaxKCHHbIM IPO3HOHHBIM pebedom (?). 

Ha paccmaTpHBaemol TeppHTOpHH Cc KOHIWa MaseoreHa HM JO JI@HHKOBOrC 
BpeCMeHH POcioCTBOBAaIH Mpoueccbhl 3po3sHH u WeHyAaunHn. M3 omenenennh TOMbKC 
MaKCHMaJIbHOe (J{HEMPOBCKOe) NOKPbIBaJIO CeBEPO-3anaHble H 3alaqHble paHoub 
Cpequero Ilopomkbsa Toe MaTepHKOBOPO bya. Cypckoe waTo M BOLOpas 
nea pp. Cypbi u Jona HenocpegzcTBeHHOrO BO3JeCHCTBUA JI@MHHKa He MCMbITau 
IOxKHaA PpaHHlla RHEMPOBCKOFO OWeFCHCHHA MpOXosNa MO BepXHeMy TeYeHHK 
p. Cyppl. K Hacrosmemy BpeMeHH KopeHHble nopogbl IIpuBomKcKOH BOSBBILUCH 
HOCTH M€peKpbITbI pa3JIMYHbIM TO MOLLHOCTH MallOM MOpeHHBbIX CYyIJIMHKOB 
MOKPOBHBIX [VJIHH, JICCCOBHAHbIX CYIIHHKOB, JIPCBHEaJJIOBHAJIbHbIX CyneceH 1 
TI€CKOB. 

UerpepTuunpie oTuoxKeHua [len3eHcKol o61. B OOWIHX YepTaX OMNMCAaHbI 
A. JJ. Apxanrempbcekum c cotTp. (?). 

Mopena lipeacraBsieHa IJIOTHBIMH KpaCHO-6ypbIMM CYyrIMHKaMH HM cynecamMi 
C BKJIOUCHHAMH BaJlyHOB pa3sMepom yo 10 — 15 cm u Gouee. B BocTOuHOM 1 
1OrO-BOCTOYHOM HalipaBJICHHH KOJIHMYECTBO OOJIOMKOB HM BaJIyHOB B MOpeHe YMeHb 
maeTCH, NOABJAeTCA CMouCcTocTb. Ha Bo3BbuueHHOcTAX Bosro-JloncKoro Boo 
pasyea COM MOPCHbI MaJI HJIM 2K NOJIHOCTbIO CMBIT, C MOHH?KCHHEM MeCCTHOCT! 
col ee BospactaeTt Jo 10 mM. B BocTouHon (BHeeqHHKOBOH) uacTu [leH3eHcKoi 
oOuI., Kak H BooOule B Cpequem Ilopom«Kbe, pbIxuble H WeOHHCTHIC TOPH3OHTE 
KOPCHHBIX MOPO MPHKPBHITHI CIO€M FIMHHCTOFO SOBA. JleIOBHAJIbHbIe Nal) 
Pa3BUTHI JIMLIb MO MOMOTHM CKJIOHAM Pe4HBbIX JOJIMH HW OaJioK. 

B s@HHKOBOM palioue (Kk 3amany oT p. Cypbl) MOpeHHBIe OTIOHKCHHA MOKPEIT! 
*KeJITO-OYPbIMH TOKPOBHBIMH. TVIMHaMH, XapaKTepv3y!IOulMMucA KapOoHaTHO 
CTbIO, HECJIOHCTOCTbIO, BEPTHKAJIbHBIMH OTJCJbHOCTAMH. XMMHYECKHH cocTa 
(PpakWMH pasmM4HOH KPYyMHOCTH, BbIeCHHbIX H3 MeH3CHCKOM MOKPOBHO! 
MIMHbI, TYJIbCKOrO JIECCOBHAHOFO CYrIMHKa WH HEKOTOPEIX JIeccoBbIx nopoy, IIpu 

WHeMpOBbs, OKasaJICA CXOQHDIM (*). OrmMeueHHoe OOCTOATEIbCTBO YKa3bIBaeT H 
OOUMLy!0 JIA BCeX STHX NOPOA O6acTb MMTAHHA. 
Cpennee Tlopomkbe — O6nacTb WIHpOKOrO pa3BUTHA JeMIOBUAIbHEIX OTIC 


JOKCHHU, OHH OTCYTCTBYIOT 32€Cb JHUIb Ha KPYTbIX CKIOHAX JOIMH HM Ha BOIC 
pasqeax. 
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Jie moBuasIbHble CyPIMHKH OOpas0BaJIHCb KaK 3a CueT CYIIHMHHCTOH MOpeHbi, 
K WM 3a C4UeCT MOACTHMAIOMNX e€€ KOPeHHEIX Nopog. Ha mosmorux ckMOHAX Jeo 
AJIbHbIe CYPIMHKH CBEpXy HECJIOHCTHI WH ca6O CJIOMCTbI, HHYKHHE %Ke UX 
DU3OHTbI MeHee OAHOOOPAasHbI, CONCTHI, Come pKaT | BKIONeHHA necuaHo-rpa- 
WHOrO MaTepHMala. = Weis 
TlocteneHHo pacnpocTpanAdch B NpeAebl peYHbIX JOJMH, [esIOBUAaIbHbIE 
TIMHKM NorpeOatoT MO CoOoH aMOBHAaIbHbIe OCaKM WM Kak Obl cpactaioTca 
MMH. Y MOMHOMKbA MOJOPMX CKJIOHOB HHOFa 3aMeTHO MepecsauBanue JeIo- 
AJIbHBIX H aAJIJIIOBVAIbHbIX OTJIOKEHHH. 
{ Eme A. IT. Tassos (*) noymerust JIECCOBUAHEIN OOK em0BHA CpeqHero 
OROMKES WM yCTaHOBMJI, YTO CTEMCHb BbIpaxXCHHOCTH JICCCOBUAHOCTH JesIOBUS 
MeCHbIUaeTCH BBepX MO CKJIOHY. 
OG6pasopaHue raBHOH MaCCbI JeCJOBHAIbHBIX JIECCOBUAHBIX CYIIMHKOB TIpo- 
XOJUJIO, BEpOATHO, B KCEPOTEPMHYECKYIO MOCMEIENHHKOBYIO SMOXY, B ycJo- 
MAX O€DHOTO, PAaCTUTeMbHOrO NOKpoBa. [panna Mex,y JesOBMaIbHBIMH cy- 
HHKaMH MOJIOPHX CKJIOHOB H NOKPOBHBIMH PIMHaMH BOLOPasAeJIOB MaJlO3aMeTHA, 
ak KaK H B TeHeETHYECKOM, |H B TleTporpadvyeckoM OTHOIeHHH TH NOpoybl 
Au3KH Mexyy co6oi. , . 

| Ha6moxenna way anmopnanbubimn oTAOKeHHSMH aKKYMYJIATHBHBIX Hal- 
aoe Teppac MOKa3bIBaloT, UTO WX peBHHe MeCuaHO-raJleYHHKOBBIe 
‘ —— CM€HAIOTCA KBeEPXy MKeJITO-OypHIMH CyIIMHKaMH, CJIOMCTbIMH HM oMe- 
WaHeHHBIMH, a elle BbINe — CyPIMHKaMH JIeCCOBHAHOETO OOHKAa. ITH CYPIMHKU 
OpasoBaIucb B YCOBHAX CHOCa Ha THO H CKVJICHbI JOJIMH JeJIOBUA C MpHserato- 
UX BbICOT HM BO3TEHCTBUA MpoleccoB cyOaspaJIbHOrO BbIBETPHBaHHUA. 
 JleccoBugHble JesIOBHaJIbHbIe HU eIOBUAJIbHO-aJIJIOBHAJIBHBIC MOPOAb B JIH- 
FPOMOTHYECKOM OTHOICHHU TpeACTaBJIAIOT COOGOH MbWIeBATbIe, MAKPONOpHCTHle, 
KEJITO-Cepble MW CBETIO-KOPHYHEBbIC CYIIMHKH, cofepxkalitve KapOonaTuBle 
<OHKpeWHH, MATHa OMKEME3HCHHA, TYMYCHPOBaHHbIM MaTepMas, a MeCTaMH H 
SKIOUCHUSA TambKH HW UWeOHA. 
 B coctape KpymHo3epHUCTBIX (bpakILH MecCOBMAHBIX CYTIMHKOB mpeobna- 
hacer KBapll, B MCHbII€M KOJHYCCTBE HAXOJATCA NOICBbIe WIMATbI, CHOAa, Kap6o- 
HaTbl KAJIbIMA WM OKUCJIbI wKese3a. BerpeuaiorcsA CQMHMUNbIC 3epHa UMPKOHa Hi 
MlayKouuta. CocTaB riMHUCTEIX MHHepaJOB TO NpeMMyllecTBy THPOCJOANCTO- 
ee sn tObE: Cogepxkanue KapOonatos 9,4—11,7%, pH 7,8, eM- 
CTb normomenua 23,4 mr-3kB Ha 100 r cyxoro rpynta. 

_ Cpemune TaHHble (3 63 anasmH30B) 0 CosepxKaHHH TpeX OCHOBHBIX rpaHyJio- 
oe (pakWu TaKOBEI: 


OpakuHu wactTuL, No > 0,05 0,05—0,002 < 0,002 
Coyepmaune dppakuult wacTH, % 18, 8 60, 9 20,3 


_ Ilo qannpim 27 ananusop, cpeqHH MUKpoarperaTHbIi CocTaB Cyr MHKOB 
potyomal: 


1—0,5 0,5 — 0,25— 0,10— 0,05— 0,01 — 
i @pakunu yacrHll, MM 025. 0110 0505 0.01 0/002 <0,002 
Cogepxanue dbpakuni uactun, % 0,2 0,7 eye 13,4 WF 7e © Deine! 19,0 


; B 60/IbIIHHCTBe Cy¥aeB aHATH3UPOBaHHble OOPasiibl OTHOCATCA K CpeHHM 
[ TAXKEJIBIM MIbIEBATLIM CyTIHHKaM. B cpaBHeHH C THIMYHBIMH YOX%KHOPYCCKHMH 
yleccaMH OHH HECKOJIbKO MeCHEE TIbIICBaTbl H XapaKTepH3yloTcA Ooee HUSKOU 
TCOPTHPOBAHHOCTbIO TpaHyJOMeTpHyeCKOrO COCTAaBa. 

 PesyabTaTbI aHasH3a OJHOTO 3 OOpasnoB 10 MHKpoarperaTHoH H JucMepcHon 
Keme mpeycTapmeHbl B Tan. |. 

O6pamaer Ha ceOH BHHMaHHe Oomblu0e COep*KaHHve MeJKOMeCUAHbIX YaCTHIL 
,1 — 0,05 mm) u mpucytcrBue Oomee KpyNHEIX YacTHU. YBemnyenne cojepxKa- 
A raiMHucTEIX yacTuy c 15,1 no 32,6% npoHs0lI0 T1aBHbIM OOpa3soM 3a 
eT jlesarperalun MbWIeBaTLIX YACTHIL, MMEIOULMX, CeQOBaTeIbHO, YaCTHYHO 
CeBJIONbIIeBAaTbI XapakTep. 
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TaOauna 4 


Cogepx anne @pakuuh uactun, % 


CxemMa nogroTroBKH 


__ ale __9l9 __4]1— | 0,5— | 0,25 —] 0,10 — | 0,05 — | 0,01 — 
rpyHta K aHaausy 7 Ob aa l6,8 | 025 | 0.10 | 0,05. 140,08 | 000d. cee 
MM MM MM MM MM MM 
MuxpoarperatHaa (kiunsue- 
Hue H pacTupaHne) OR Gi2a On Oem 4alesied G2 122.5) | 20,9 | Zt pou loney 
Jlucnepcuaa (nupodocdar- 
HbIM MeTO) OFS 2 OW Oral ca ait 902) UAT NS | 22,60) 42 41eiRo2ee 


Tlokasateau (bu3H4eCKHX CBOHCTB, 10 WaHHbIM 63 aHaJIH30B, HMEIOT CJle 10: 
wwe 3HayeHuaA (TaOu. 2). : 
Ta6nauma, 2 


TlokasaTeiu NaacTHYHOCTH 


= oO o 5 
= 2 o De! 
2 0 = Yq. Bec & BS uHCuG 
g Z & « = Sz BEDAU Lees ngacTHy- 
28 as a 4 2 npeqes npezew Gene 
YO BLs SOc) 2 ° ae) 
MM aes Ore Ess Xa 
[Ipeneasi 12—54| 1,44— | 2,63— |40—61/ 0,52— 30 ,0— 14 ,0— 9,2— 
KouleOaHuli 1,94 Qete 0,95 Hie? 41,0 30,4 
CpeHee 
apudmetu- 
yecKOe 
sHaueHHe 30,8 1,64 2,68 01,9 0,73 50,2 29,4 20,8 


[leH3eHckHe JIeCCOBMAHbIe CYPIMHKH OTMHYAIOTCA BbICOKOH MOPHCTOCTbIO 
IIpenentt KkomeGanuli ee (40 — 61%) u cpequee 3HayeHue (51,9%) He Beer 
HaG@JOMaloTcA ake B THIMYHBIX IOXKHOPYCCKHX Weccax. B cpaBHeHHH Cc Mocsey: 
HHMH paCCMaTpHBaeMbIe€ CYPIMHKH OTH¥AIOTCA Tak2Ke MOBbIWeCHHbIMH 3Hade: 
HHAMH CCTCCTBCHHOH BJlaKHOCTH H KospPPHUMeHTa BOAOHACHILeHHOCTH. Cpequet 
3HaueHHe BepXHero Mpegsema nmacTuyHocTu (51,2%) yKa3bIBaeT Ha BBICOKYK 
THApOPUJIbHOCTh TIHHUCTHIX uacTHL. Ilo wucmy NaacTHyHOCTH HCcce,yeMbIe 
[pYHTbl OTHOCATCA OoubUWIeH YaCTbIO K rIMHAaM, PA, OOpasyoB — K CyrHHKaN 
(IpeHMylleCTBeEHHO TA2KEJIbIM). | 

PesyJIbTAaTbI OMpPeAeMCHHA BOJHbIX WH HEKOTOPbIX APyrHX CBOHCTB oOpasya 
rpaHysioMeTpuyeckHH cocTaB KoTOporo mpuBeyeH B Tas. 1, TaKOBEI: | 


Bosyzyuin. rur- Maxc. rurpo- Makc. monex. Maxc. npuauna- Baaxkyu. npu Bpema pa3MoK 
POCKONMUHOCTh CKOMHYHOCTh BJarOeMKOCTh HHe T/CM?* MaKkC. IpHJH- HM ero xapakTef 


nlaHuw 
aie) 4,50 se Ps 133,0 Sonn 4 MUH., MeIKOWe 
WywaTeii pac- 
nay 


O BAMAHHH XapaKTepHOli WIA MeCCOBLIX NOpOA CTPyKTYpHOHM CBASHOCT 
MOMKHO CYHTb M0 OlbITaM Ha HaOyxaHue HM ycaykKy. CnocoOHocTb K HaOyXaHHI 
ONpeleiANAach JIA TpyHTa mp ecTecTBeHHOL ero BslaxKHocTH (21,1%) u nopH 
cToctu (45,7%) u QA TpyHTa HapyWeHHoOl CTpyKTypbI pH Tako xe BIaK 
HOCTH M NOpucTOCTH, 4¥TO HM y ecTecTBeHHOrO rpyHTa. Ha6yxanue, BbIParxKeHHOE 
B OTHOCHTCJIBHOM IpUpallleHHu BEICOTHI OOpasia, paBHO B MepBom cu1yyae 4,7%, 
a BO BTOpoM 7,0%. OGbemHas ycayka KyOukoB 4 X 4 X 4 cM cocTaBHsa, COOT: 
BeTCTBEHHO, 3,8 u 7,6%, a BuaxKHOCTh Ha pegene ycayku 18,6 u 15,6 %. 

Ilo 7aHHbIM KOMMpeCCHOHHBIX UCIIbITaHHH, KOSPPUUNeHT C2KUMAeMOCTH B pe 
wewax Harpy30K 0 — 4 xI/cm? papen B cpeguem 0,04 cm?/kI, uTo cooTBeTCT 
Bye€T TpyHTaM cpeyHeli CKHMAaeMOCTH. 

M3 52 ucnbiranuli Ha mpocaqounocTb TombKo B 11 cay4anx OTHOCHTeIbHA 
mpocayounocth (i) pH Harpyske 3 KI/cm? uMeeT 3Ha4eHNA, MpeBbILaroulMe 
0,02 (o6nmHo 0,022 — 0,044). Takum o6pa30M, nenseHcKne JeccoBuyHBI 


* Ha npu6ope B. B. Oxoruna. 
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VIMHKM — PpyHTbl MpeHMYICCTBEHHO HempocayouHBle. TO o6CTOATeMbCTBO 
AAZAHO C HX BbICOKOM BOJOHACHILICHHOCTbIO, 3HAYHTeIbHOM TIMHHCTOCTHIO UM 
pucyTCTBHeM PUAPOPUAbHBIX PIMHUCTHIX MuHepaosB. IIpu camKeHuH ectect- 
SHHOM BUlaxKHOCTH MpOCaOYHOCTh HECKOIbKO BO3pacTaeT, OFHAKO IIpH 9TOM 
aTeTOPUA MpOCaOuWOCTH, yCTaHaBJIMBAeMas M10 BeIHUMHe YCJOBHO! lpocayou- 
OCTH, BPA JIM MpeBbICHT MepByto. 
_ AHadM3 SKCMepHMCHTAIbHBIX JaHHbIX CBUICTeIbCTBYeT O CYIIeCTBOBaHHH 
Abe YaCTbIO CaO BbIPayKeHHBIX KOPPeAATHBHBIX 3aBHCHMOCTeH MexKLYy 
THOCHTEIBHOM MpocayouHocTHIO, C OHO! CTOPOHbI, H TaKHMH CBOHCTBAMH 
VVHTAa HW UX MOKasaTeIAMH, Kak CCTECTBCHHAA BMla2KHOCTb, OObEMHBIIi BEC, Ko9p- 
MILMEHT BOOHACHILCHHOCTH, MaCTHUHOCTS, KOS*PPHUHEHT KOHCHCTCHILHH, M0- 
asaTeJIb ymuioTHeHHocTH (0 B. A. IIpuknoncKomy), Koapuruent mpocayou- 
CTH (no H. A. Jlenncosy) u noKasaterb rugqpodusbHocTu — c Apyroii cro- 
SHE. 
Tlogeons HTOr, YKaxKeM, 4TO HCCAeAyeMble JICCCOBHAHbIe CYIIMHKH MMeIOT 
HO JCNIOBUAIbHEIM MW eOBMAIbHO-asJOBHAIbHbI reHesuc. DopMupoBanue 
“MECCOBHAHOTO OOIMKA IIPOMCXOAWIO, BEPOATHO, B PesyJIbTATe MpoweccoB 
€TPHBaHHA, UMCBINHX Me€CTO B YCJIOBHAX KJIMMaTa Ooulee cyxoro, 4eM 
speMeHHbI. C STHMM KE IIpOWeccaMH BbIBeETPHBaHUSA CBA3AH B M3BeCTHOL 
€ JeCCOBUAHBIM XapakTep MOKPOBHBIX PMH, 3aJ1erarolllUX B paccMaTpHBaeMoM 
HOHE Ha BOMOpasebHbIX yuacTKaXx. 
_B cpaBHenuu c THNHUHEIMH Jeccamu IIpugHempoBbs seccoBUHbIe CyrIHHKH 
eH 3eHicKoii O61. OTMMYAIOTCA MaJIOM MOIHOCTHIO, OOJIbILeLi J{MCIeEPCHOCTbH, 
HDCT OMHOPOAHOCTHIO (OTCOPTHPOBAaHHOCThIO) MpanysOMeTPHYECKOPO CocTaBa, 


BLIMICHHOH BMaKHOCTbIO, C1a60 BbIPaKeHHbIMH MpOCaOuHbIMM CBOLICTBaMH, 
* 
i 


} JleHvurpamckui rocyJapcTBeHHbIM yHHBepcuTer i Tlocrynuuo 
. um. A. A. )KaaHopa 1 XII 1960 
x 


TA. Jl. Apxanreapncxkui, Feonormuecknit ouepx Ilen3euckoli ry6., M., 1916. 
>. H. Muasb kos, Cpeguee Ilopommpe, U3y. AH CCCP, 1953. %C. C. Mo po3oB, 
uBoBeyenve, Ne 2 (1932). 4 A. Tl. Tasaos, Mss. Teonkoma, 7 (1888). 
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Jloxxagn Akagemun nayr CCCP 
1961. Tom 138, Ne 4 


TFEOAOlH f 


A. B. MAKCHMOB 


K BONPOCY O BOSPACTE JIONAHEWKON NOACBUTDbI 
YKPAWHCKUX KAPIAT 


({Tpedcmaeaeno axademuxom A. JI. Axwmunoim 12 XII 1960) 


B Beperosowt cku6e Cxku6oBpol 30nbl YkKpawuHckux KapnaT oJIMrouweHoOBbl 
OTJIOXKEHUA IPeCTABJICHb! NMOPOLAMH MeHHWJIMTOBOK UH NowAHMWKOH cBuT. Menu 
JIMTOBAA CBUTA YETKO J@JIHTCA Ha TPH MOACBUTHI: HW2KHEMCHUAUTOBYIO, JIOMAHEL 
KYIO HW BEpXHEMeHHIUTOBYIO. TpexuieHHoe JeJIeHHe MCHHJIHTOBOH CBHTbI BbIJeEp 
*KUBAeCTCA UH B CulemyrouleH, OpsioBckol, ckHOe. HuxkHeMeHHJINTOBaA MU BepXHe 
MCHHJIHTOBAA MOCBHTbI CJIOXKCHbI YPHbIMH HEH3BECTKOBHCTbIMH C BBbIIBeTAaME 
aposuta apruautamu. JlonaAnelkKad NOACBUTA HM NOJAHMUKAaA CBUTa MpeycTaB 
JICHbI OYCHb CXOJHDIMH CEPbIMH H3BECTKOBHCTHIMH CJOXHCTLIMH PHTMHYHO Yepe 
JLYIOULMMUCA aeBPOJHTaMM, aprHvJIMTaMM MW NWecuaHHkaMu. 

Tlourn Bee 3apyOexKHble HCCeOBATeIH HE PasHVaIH OTJOMKeHHM JONAHE 
KOM MOMCBUTbI MU TOAHMLKOM cBUTHI. JImmb B 1919 r. A. Tetm (°) Bprqenu. 
nepBble MOj, HaMMeHOBaHHeM cuioeB JlonaHKH, a B 1925 r. E. A6nonckon 
C. Belirnep (*) Ha3BaqM MX, COOTBETCTBEHHO, HHKHe- HU BepXHeENOJAHHUKUMA 


BaTeJei Tak H He BOCIIPHHAJIH une A. Teuma, E. A6m0ncKoro u ey a 
VB Gosmee N03qHUX paboTtax (°, °) OHM NOABepraloT COMHCHHIO HX BHIBOJbI. 
Bo3pacT JIOMAHeEMKONH MOACBUTbI JO caMoro TocwieqHero BpeMeHH He OBI 
TouHO ycTaHoBueH. M3BecTHad U3 NOpo NOCBUTLI dayHa oueHb cKyyHa. H 
MpOTAKEHUM MHOPUX JICT HSYYCHMEM MOJJOCKOB JIOMAHEMKOH MOXCBUTI 3a 
maaca B. Porans (°), canTaBiuni U3YYCHHbIM HM KOMIWICKC MOJWIOCKOB HHKHE 
OJMFOLEHOBIM, HO OTOAKJECTRABLIMH ero C PayHol TepHArcKHX ci10en Tuposal 
oceHCKOrO MepremA HW KJeCHHIeIbCKOrO TereA ceBepo-3anaqHoH Bexurpuu. O- 
HakKO TelMepb yCTaHOBJeHO, YTO OCPeEHCKHH Mepredb HU KJICHHUECIbCKUM TereJb 
paBHO Kak H FepHHICKHe CJION, HMCIOT BEp XHEIOMCHOBbIH BO3PacT, a He HUMKHEO 
rOUCHOBbIM, KaK 3TO CUMTaOCh paHbmue. CneqoBaTesbHo, €CJIM COrIaCHTbCA © 
B. Porans, To JOMAHELKyIO NOACBUTyY ceyeT OTHeECTH K BepxXaM 30IleHa 
B cnucke B. Poraua qelicTBUTeJIbHO MIpUCyTCTBYeT BOCeMb OOLMINX BUIOB C BbINe 
YMOMAHYTHIMM BePXHESONCHOBbIMH OOpas0BaHHAMH ceBepo-3anaqHoH Bexrpu 
4 TupoaA. Onnako 43 HUX TOMbKO WeCTbh BUJOB MPUCYULH MCKJIOUMTEMbHO STHN 
cmoam: Pecten bronni Mayer, Lima szaboi Hofm., Lucina raricostata Hofm. 
L. rectangulata Hofm., Emarginula kittli Dreger, Scalaria subulatj 
Dreger. K Tomy »Ke llepBbI M3 HHX JOJOKeH ObITb 3aBeOMO OTOpoMeH, HOO 
Kak BbincHua WM. A. Kopo6xox (*), moa 3THM Ha3BaHHeM y pa3HBIX aBTOpOl 
(burypupyloT pasnnunble Bub. B cBA3H CO CKa3aHHbIM He ACHO, 4TO noHUMay 
moj, STHM HasBannem B. Poranaz. Cxopee Bcero, B ero KOJWJIECKIMH IPpHCyTCTBO 
BaJIM CTBOPKH TrpeOenika, KOTOPbIii aBTOPOM 9TOrO CooOMeHHA ONHCaH MO) 
HawMenoBannem Variamussium lopjanicus sp. n. BeptukastbHoe pacmpoctpa 
HeHHe JPyrHX NATH BHAOB He BHowHe sAcHo. M3 octTapumxca 14 BugoB B CHM 
eke B, Poranu oun MuoueHoppiit (Megaxinus ellipticus Bors.), paq BuO 
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MpOKOFO BepTHKaNbHOrO pacnpocTpaHeHAA mM HeCKOABKO — THNMUHO HHDK- 
20JIMTOLCHOBEIX. 

Ji. II. Popoay (*) ornecna nonsnenkyio nogesuty K cpeqHeMy OJIHToMeny 
a OCHOBaHHH HaXOXKH B BepXaX HWKHEMCHHJHTOBOL MOACBUTH B Cc. Cac 
ap. Ueuwe ppidst Merluccius inferus Danilt. IIpu 9ToM ona ccbimaeTcaA Ha 
. T. Jlanuapyenko, Kotopnili cunraer, uto pon Merluccius o6oco6unca oF 
ya Palaeogadus TorbKo B cpeqHem ownronuene u Merluccius inferus Danilt. 
BIAETCA OJHHM H3 HepBLIX pexcTaBuTeseli stToro poga. E. B. Matatox (4) 
4 OCHOBAHUM U3y4eHNA (hopamuHudep NapaWenUsyeT JOMAHEILKYIO NOJCBUTY 
soHoli Bolivina Cesepxoro Kapxkas3a, oTHOCA ee TEM CaMBbIM K BepXHeMY 30IeHy. 
_ Hexneonuronenospili Bospact onAHeNKOl NoCBUTHI yOeQUTEILHO joKa- 
IBAeTCA €€ CTPaTHTpapuyeCKHM MONOXKEHHEM BBILE HWKHEMCHMUTOBOL TO]- 
TBI (HH2KHEOJMTOUCHOBHIL BO3pacT KOTOPOH yCTaHOBJIeH 10 cbayHe pbi6, HyM- 


YIMTOB HU MOJIJIOCKOB) U, OCcO6eHHO, HalimeHHOli Hamu B ce mopoyax dayuon 
Be ricdon’ 

Bo MHOruX MecTax B HHXKHeL cpeqHel YacTAX MOJCBUTbI COOpana Goratasa 
PKHEOJIHTOUCHOBAA (bayHa Mowm0cKoB. Oco6eHHO OOuAbHBIe COOpbl cyemaHbl 
ce. Cnac na p. Ueuna, c. Bursuna na p. Jlyxxanxa, c. TucoB na p. Cyxenp n 
TeuoBnuua Ha p. Crppiit. M3 stax mect onpeyeneHbt caenyioutne Bub: Nucu- 
na perovalis (Koen), N. gracilis (Desh.), N. crispata (Koen.), N. crispata 
soen.) var. ucrainica Sok., Lucina gracilis Nyst., L. incomposita (Koen.), 
Squamosa Lamck., L. batalpaschinica Korob., I. cf. praecedens Koen., 
lyasira obtusa (Beyr.), Th. unicarinata (Nyst), Tellina cf. explanata Koen., 
starte bosqueti Nyst., Crassatella cf. woodi Koen., Cardita dilatata Sok., 
sokolovi Slod., Pitar porrecta (Koen.), P. cf. delata (Koen.), Barbatia 
Icicosta (Nyst.), Arcopsis pretiosa (Desh.), Pectunculus cf. williamsi sok... 
“cf. obovatus Lamck., Limopsis striata Rouault, L. costulata Gidi a te 
lifera Semper, Selemya doderleini Mayer, Thracia scabra Koen., Cuspi- 
tia inflexa Koen., Polinices achatensis (Recl.), Conus cf. ewaldi Koen., 
sntalium haeringense Dreg., D. acutum Heb. u ip. 

PaccmaTpuBaembiit KOMMIeKC OYeHb OH30K K (payHe HwKHEerO ouHToueHa 
aBKa3a u Kpbima, c koTopoit on nMeeT cleyyrourve oOuyne Bugnt: Nuculana 
tovalis (Koen.), N. crispata (Koen), Lucina batalpaschinica Kor., L. gra- 
is Nyst., Thyasira obtusa (Beyr.), Th. unicarinata (Nyst), Astarte bos- 
leti Nyst, Crassatella ct. woodi Koen., Pectunculus obovatus Vamek.,. Li- 
Mpsis costulata Gldf., Polinices cf. achatensis (Recl). O6 omuroneHoBom 
spacTte CBUMETeIbCTBYIOT Takxe Nuculana gracilis (Desh.) u Lucina cf. 
aecedens Koen., u3BecTHBIe TOMbKO 13 OJUTONCHOBEIX OTMOKEHUTL. 
Hemuorouncienuble SHJeMHUHbIe BUI, BCTPCYeHHBIe B Topoyax slonsaHe- 
Hi MONCBUTbI, OWM3KH K yxKe M3BECTHBIM OJMTOUCHOBLIM BHM. 


_YkpavncKnit Hay4Ho-ncculeqoBaTenECKHH Tlocrymusio 


"a TeOMOTOPasBEAOUHbIt HHCTHTYT 11 XII 1960 


¢ 


UMTHPOBAHHAS JIUTEPATYPA 


ha W.A.Pouxy6x«xos, E.B. Matawrx, JAH, 66, Ne 1 (1949). 2 JT. 1. To p- 
4, Uxtuopayna u yculopua o6pasoBanua MeHMNTORO! cepuHn Kapnat, Azroped. muccepta- 
i, Jippos, 1956. *% UH. A. Kopo6Kkos, Tp. reom. cryx6n1 Tposneptu, B. 9 (1937) 


i. B. Matawk, Tp. Bcecowsn. Hay4HO-HCCH. TeO.-pasB. HedT. BHCT., HOB. cep., B. 51 
BO). © F. Bieda, Regionalna geologia Polski, 1, Krakow,. 1951. 8 A. Heim, 
' Arch. des Scien. Phys. et Natur., 1 (1919). 7 E. Jablonsk 1, S. Weigner, 
i. PIG, Ne 6 (1925). ®§ W. Rogala, Kosmos, B. 50 (1925). °° ®"H? S'wa dz i'h's- 
| Biul. PIG, Ne 37 (1937). 
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Jloxazagn Akawemun nayr CCCP 
1961. Tom 138, N 4 


TEOJIOlH f 


Uuaen-Koppecnonjent AH CCCP M. ®. MAPYHHK, H. A. KPbIJIOB 
uv A.W. JIETABHH 


BEPXHENEPMCKO-HW)KHETPHACOBbIE OTJIOKEHHS 
MPEAKABKA3CKOM MJIAT®OPMbI W COMPEEJIbHbIX PAHOHOB 


| 


TlepMo-TpHacoBble OTJIO*%KeCHHA Ha TeppuTOpHH smHrepuuHcKOH IIpeqKaBKas 
CKOH TaTPOpMbl ObLIH YCTaHOBJIEHHI Ha pxAye MIowWlaqen, B pe3sybTaTe MpoB 
yeHuoro rry6oKoro Oypeuns (*~*). 3a nocmeqHee BPCMA MOABHJIUCb HOBBIe Ja 
HbIC, MOSBOJAIONMME B pe Cy 4aeB JeTAIH3HpOBaTb HMEIONIMeCA pe CTaBJeHMs 
06 9TOM cTpaTurpaduyeckoM KommuieKce. Kpome cKBaxKHH, yKa3aHHbIX paHe 
(7), OTJOKeHHA TlepMo-Tpvaca BcKpbITHI Ha TlomqHeBcKoH (ckBaxuHa Ne 3) 
Mexxepot (Ne 65), Kacnutickon (Ne 2), Benuuaepcxon (Ne 20), Kononze3sHo 
(NoNe 2 u 3), Maxcumoxymckonr (Ne 1), Topoxopckoh (NeNe 3 u 4), I[packo 
pelickoH (NeNe 16 w 23), Campexoh (Ne K-2), KpacHonomanckon (Ne 2) 
Kymesckoi (Ne K-40) naomanax. Takum o6pasom, NepMo-TpHacoBble OTO*KE 
HHA BCKPbITbl K HaCTOAINeMy BpeMeHH Ha 17 naomlaqAx 25 pa3BeqOUHbIM 
CKBaxKMHaMH. 

HauGouee WIMpOKO 9TH MOpPOAL pasBUTbI B Ipesemax Boctouxoro [peyKar 
Ka3bA, Te OHM BCKPbITbI Ha OOMbUIMHCTBe Mouanen (puc. 1). B Llentpambuoi} 
TIpeqKaBKa3be OTJIOKEHUA MepMO-Tpuaca YCTAHOBJIeCHbI JIMUIb Ha NOrpyKeHud 
CrapponosbcKoro cBogzoBoro nogHATHA. B Sanayuom IIpeqkaBka3be nepM 
Tpuac pacipocTpaHen cnopayuyeckH. 

B G6OuIbuIMHCTBe paHOHOB MepMO-TpHacoBbI KOMIIJIEKC HMeCeT CpaBHHTeJIb 
HeOOJIbINHe MOLULHOCTH, He IpeBbiuaiouue, mo-BuyuMoMy, 100—200 sm, 
TOJIbKO B CpaBHHTeIbHO y3KOH Momoce — B mpegzemax Manpruckoro mporn6a 
MOULHOCTH 9THX OTJORKCHHH 3HAYHTEMbHO BOSpacTaior. Ecau Ha I]packoBelick 
u Os3ek-Cyatckol M0llayqAX MOULHOCTH MepMo-Tpuaca cocTaBasioT 20 — 30 
To K ceBepy, B cropoHy Maxpruckoro nporu6a, OHH yBeMunBaloTcaA, u Ha Ma 
cCHMOKyMcKoH H TopoxopcKol MvOWlaqAX JIMUIb BCKPbITbI€ MOM[HOCTH 3TH 
OTJIOXKCHHH IIpeBbILIAaIOT B NepBoM cayy4ae 100, a Bo BTopom 150 m. B 3anaqHG 
yacTH 30HbI Manpiuckoro mporu6a ckBaxkuHol Ne K-2 CanbcKoro npodu 
KPOBJIA Te€PpMO-TpHacoBbLIX Topo, BCKpbITa Ha rayOune 1082 m. Ilo qaHHb 
celicmopa3Beyku KMIIB, ray6uHa 3aneraHua MOBepXHOcTH MeTaMopdbH30Ba 
HbIX MOpod yHaMeuTa, Ha KOTOPBIX 3aJleraloT OTIOXKCHHA TMepMO-TpHac 
oxoao 1800 m. Takum o6pa30M, MOUHOCTb NepMO-TpHacoBoro KomMMueKca ¢ 
cTaBJideT 3ecb OKoNO 700 M. IIpu 9TomM culenyer YUATHIBATH, YTO yNOMAHYT. 
ckBaxkuHa Ne K-2 ofHOBpeMeHHO HaXOJHTCA B OCeBOH YaCTH NMoMepeuHOro, 
oTHomueHHio K ManpiuckomMy uporu6y, Caabckoro NOXHATHA, Te MOLLHO 
MI@pMO-TpHaca, BepOATHO, 3HaYHTebHO COKpamleHbl. Anamu3 reodpusuyeck 
MaTepHaJIOB YKa3bIBaeT Ha YBeJIMYCHHe MOMLHOCTeH OTMOKeHHH TepMo-TpHa 
K 3amlaly M BocTOKy oT cKBaxkuHbI Ne K-2 B ctropony IIpomerapexoro u T 
qusoBcKkoro yuacTkoB Manbruckol 30HbI, Te CFO MOUWLHOCTH, BHMMO, COCT 
JaroT He MeHee 2000 m. B ckpaxune Ne K- 3 STOO Ke MpopuA, pacnoso*KeHH 
B 15 KM K ceBepo-BocToKy OT cKBaxKuHbI Ne K-2, B mpememax 1oxKHOrO CKIO 
KpsKka Kapnunckoro, nog albOCKHMM OTJIOXKCHHAMH BCKPBITbI JUCOMMPOB 
HbI€ KAMC€HHOYFOJIbHbIe MOpOAL! WOHOaccKoro THMa; MepMO-TpHacoBble OTJIO 
HHA OTCYTCTBYIOT. 

OrcyTcTBy!0oT Tl€pMO-TpHacoBble OTJOXKeHHA B mpeqesax OOnaKeHHO 
Jlon6acca uv ero BocToYHOrO MpoqouKeHHA — KpsxKa Kapmunckoro, 3a ucKa 
yeHHeM CaMOH BOCTOYHOH ero uacTH (cM. puc. 1). 
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B 30He toxKHOPO OKOHYAaHUA PyccKohH nuatTpopmp, K ceBepy oT TvaBnoro 
jampura JlonOacca (*), MepMO-TpHacOBble OTMOXKeCHUA UMEIOT 3HAUHTeTbHOe 
actipocTpanenue. Sona HX HAaHOOJIbIIMX MOMHOCTeli Mpu2KaTa K 30He aBHoro 
faupura. K ceBepy MOIHOCTH TepMo-TpHaca MocTeneHHO yObIBaloT. B 30He 
AumepoBcKoro MOMepeyHoro MOAHATHA NMepMo-Tpuac OTCYTCTBYeT, a 3aTeM, 
jamee K 3amayy, B XapbkKoBcKko-BaxmMyTcKol KOTJIOBHHE, MOABJIACTCA BHOBb. 
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‘ Puc. 1. Cxema pacmpoctpaneHua BepXHelepMCKO-HM2KHETPHAaCOBbIX 

oTJO*KeHH B IIpeqkaBkasbe MH ConpesebHbIX palionax PyccKol naardop- 
¥ MBI. Jf — o6OaCTb PerHoOHaIbHOTO OTCYTCTBHA BepXHeMepMCKO-HuKHE- 
4 TPHACOBHIX OTOKeHHH; 2— oOacTb pervonadbHOrO pacmpocrpaHenusa 
5 BePXHEMePMCKO-HHKHETPHACOBHIX OTJIOXKCHHH: @— YMeHbIMeHHOH MOLI- 
Hy HoctH (100—200 m), 6 — yBeaHueHHO MomHocTH (> 200 m); 8 — cKBaxu- 
Hbl, BCKPbIBLIHe PePXHENeCPMCKO-HHKHETPHACcoBHlIe OTMOMKeHHA; 4 — 
CKBaKUHbI, BCKPbIBIIHe MeTAMOpP(H3OBaHHble OTMOKeHHA CPyHamenta 4H 

He BCTPeTHBIIHe BepXHeMePMCKO-HHKHETPHACOBHIX OTJIOVKeHHH 


_ Takum o6pa30M, OTMOKeHUA NepMo-Tpuaca cOpamasioT JlonGacc u Kpsx 
Kapnunckoro. XapakTepHo, TO HavOcnbIINe MOMHOCTH 3THX OTNOKeHUTI 
JacnlOMarawoTcA K CeBepy HM K Wy OT STHX TEKTOHHYECKHX 3I€MCHTOB, B HEMO- 
speAcTBeHHON OHsccTH OT HX OopTos. 

_ Ha soctoxe Kpsxa Kapnunckoro, Ha 3HauHTeIbHOH MpHseratomel K HeEMYy 
factu iora Pycckoli nuatbopmer u B Boctounom IlpeqKapka3be oTsoxKeHUA 
I€pMO-TpHaca CpaBHUTeIbHO MAJIOMOILHBI, a2 B PA€ NYHKTOB BoOOIe OTCyT- 
TBYIOT (cM. puc. 1). 

; JluTomormuecKad XapaKTepHCTHKAa Me€pMO-TpHaCOBbIX OTMOXKEHUI JOBOJIbHO 
Hoo6pasHa. B ocHOBHOM 3TO TeppHreHHEIe NOPOAL (MIMHUCTHIC aeBPOMHTH! UH 
fecuaHUKU, pexke — aprusJIMTbI), KHpnMdHoro u Oyporo mBeTa C JOBOMbHO 
THOTOUNCICHHBIMM CepbIMH H TolyOoBaTo-cepbIMH NATHAMH HM MpocsmoiiKaMnH. 
Jacto 3TH NOpOAb! OpIBalOT AOBOJIbHO CHJIbHO KapConaTusupoBanl. Kap6onat- 
ibd MaTepua, IpeCHMYLeCTBEHHO KaJIbILMT, IIpHCyTCTByeT B Bue Mpumecu 
{ TIMHHCTOMY I@MCHTY, a Tak%Ke B BUC OTICJbHbIX 2KeIBAKOB HW KOPOUeK, M0- 
(MJUMOMy BTOPH4uHOrO TIpoucxox Jenna. HanOomee HacbieHHbIMH NeMTOMOpd- 
bIM KapOOHATOM ABIAIOTCA ANEBPOMUTOBLIE MPOCJION ceporo WBeTa, BTO BpeMA 
aK B KPACHOIBeTHBIX apruJuTaX KapOoHaTHbI MaTepuaa oTcyTcTByeT. B mu- 
@paslOrHYeCKOM OTHOWCHHH STH TOPObl ClaraloTCH MpeHMyILeCTBeEHHO yTrJIo- 
THIMH 3€pHaMH KBaplla, OOOMKAMH CHJIBHO Ppa3spYIIeCHHbIX CaHUeBbIX MOpO, 
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p@Ke — JIMCTOUKaMH COA (IpeHMyulecTBeHHO MycKoBnT). Muorja BcTpeyaiore 
CHJIbHO KaJIbILMTH3HpOBaHHble OOJIOMKH paKOBHH, He NOWaloulveca Onpeesenu 
B CHJIy CBOeH MOXOH coxpaHHocTH. LlemenT NOpoAbl OObIMHO PIMHUCTbIM, OCH 
CHIbHO OOorallleHHbI OypbIMH OKHCaMH »KeIesa. 

[lepmMo-TpuacoBble Moposbl STOrO THMa BCKPbITbI OOJIbLIMHCTBOM CKBaxKH 
B IIpeqkaBKa3be, B BOCTOUHOH “actu Kpsaxa Kapnuuckoro u k ceBepy oT Jon 
Oacca Ha }OxKHOH OKpauHe PyccKow mulaTPpopMbt. 

HeckoabKo WHOM THM MepMO-TpHacoBbIX OTMIOXKeHHH BeTpeweH Ha MaKkcuMmo 
KYMCKOli Moulaqu, B cKBaxkuHe Ne P-1, na rayOune 3395 — 3500 m. 3yec 
9TH OTJOXKCHHA MIpPeCTaBJIeHbI YepeOBAHHeEM KPaACHOIBeTHLIX TeCuaHHKOB 
AJICBPOJIHTOB C CepbIMH TeCuaHHKaMH, TIMHaMH MU TIHMHUCTbIMM H3BeCTHAKAMU 

Tlpeo61agaioT KpaCHOWBeTHbIe MecuaHuKH. On MpecTaBeHbl MeIKO3ep 
HUCTbIMH PIMHMCTbIMH, CHJIbHO OXKeC3HCHHBIMH pasHOCTAMH. SepHa O6OMOU 
HbIX MMHepaJIOB MIpeCTaBJIeHbI B OCHOBHOM KBaplleM C HOPMaJIbHbIM HM BOJIHH 
CTBIM yracaHHeM, OGJIOMKaMH (PHJIIMTOB, CEpHUMTOBbIX CIaHUeB HM KPeCMHHCTbI 
mopoy. Pexke BcTpeyaloTcA OTJeNbHBIC “YeLIyHKH MYyCKOBHTa WM BKpaluweHH 
BTOpHuHOrO KapOonaTa. M3 akyeccopHbIX MHHepaJOB MpHCyTCTBYIOT WHPpKOH 
pyTu. M3 Henmpo3pauHbix BCTpeualoTcA WHpuT, reMaTHT, HHOTa NOHOCTHIO Te 
pexOAULNi B Oypble OKMCJIbI KeMe3a, a TAKE YPIMCTbIe OCTATKH. SepHa KBapla 
yroBaTble, WHOra C KOpposupoBaHHbIMH Kpasmu. JlyuuteH OKaTaHHOCTb 
oOaaoT OOJOMKH CAHUeBbIX MOPO, HMCIOULHe OKATAHHY1O WIM MOJIyOKaTaH: 
Hyto dopmy. Llement 9THX Mopoy Oa3aIbHbIit, PIMHHCTO-KPCMHHCTHIM, OUCH 
CHJIbHO OXKeIe3HCHHbIM. BecKpbiTple B 9TOH CKBaxKHHE CpeyHe- HU KpyMHO3epHHu 
CTbIC Me€CUAHHKH C PIHHUCTO-KapOOHaTHBIM WEMCHTOM TIO MHHepaJIbHOMY COCTaB 
OOJIOMOUHOH YaCTH HE OTJIM4YAIOTCH OT OMHMCAHHBIX BBIILLIEe. 

CreyrolleH pa3HOBHAHOCTbIO NOpO, MpHCyTCTBYIOWNINX B 3TOH CKBaxKHHE 
ABJIAIOTCA H3BECTHAKH. ITO B OCHOBHOM Cepble NOPOAb, 3AHHMAIOWIHE B paspe3s 
pe3KO NOJUMHeHHOe 3HayeHHe. OcHOBHaA Macca 3TUX MOPO COCTOHT U3 OHOPOR 
HOFO Me€JIKOarperaTHOrO KaJIbIHTa, B KOTOPOM HaGuIOaIoTCA OOJIOMKH paKOBH 
JBYXCTBOPOK, OCTPaKOJIbl, CHHHYHbIC CHJIbHO H3MCHCHHbI€E MewKHe copaMH 
Hudepbl HW Apyrve M3MeHeHHbIe Opranuyeckue ocTaTKH. B u3BecTHAKaX BCTpe 
yaloTCA Ipocmou, oOorallleHHble MecuaHO-asIeEBPHTOBLIM MaTepHaJOM. ee 
KBapleBbIX 3€pe€H, OOJOMKOB CaHWeB HM MYCKOBHTA, 3€Cb IpHCyTCTBYIOT eqM 
HHUHBIC 3CPHa CHJIbBHO pa3pYUICHHbIX IarMOKM1a30B CpesHero cocTaBa, a TaKrKe 
3epHa OMOTHTa, XMOpuTa, TYpMaJMHa MU pyTuua. ) 

Kpome Toro, 32€Cb 2K€ BCTPeCYeHBI OOJIHTOBO-LIIAMOBbIC H3BECTHAKH. OOJIMT 
jocturatoT pasmepos 1,0 — 2,0 mm. W3 opranuyeckux ocTaTKOB pa3uMualoTcs 
IWIOXO COXPaHHBIIHeCA OOJIOMKH PaKOBHH HU yVIHHeHHbIe OOpasoBaHHA, NOXOKU 
Ha WICHHKH KpHHonzel. M3 o610MO4HBIX KOMMOHEHTOB MOMHMO KBaplla pH 
CYTCTBYIOT MHOTOUHCJICHHbI€ OOJIOMKH C€PpHIMTOBbIX H KP€MHUCTHIX CJIaHIeB 
JIMCTOUKN CIO. ; 

TakuM o6pa30M, mecTpoupeTHBle moposbl, BcKpbiTple MaKcuMokyMcKol 
ckBavkKHHoH Ne P-1, MoxHO OXapaKTepHSOBaTb KaK II€C¥aHO-aJIeBPHTOBHIe ( 
MOMYMHEHHBIMH MIpOCOAMH CepbIX MeJIHTOMOp@HO-OpraHoreHHblX H OOJIHMTOBO 
IWJIAMOBBIX T'JIMHHCTbIX M3BECTHAKOB. 

Ha IlomgquesckomM noqHATHM, B CKBaxkuHe Ne P-3, na ray6une 1734 1 
BCKPBITbI KpaCHOMBeTHbIe PpaBHHHO-ravieYHHKOBbIe KOHTWOMepaTH. Bekpbitas 
MOULHOCTb STHX KOHTIOMepaToB cocTaBAeT Sosee 100 mM. Llopoyzbt 3TH MaccHMBHBI 
6e3 ceqOB CoHucTOcTH. O6OMKH NOpog, BXOAAULMX B COcTaB KOHraoMepaTa 
MMCIOT TIOJIYOKaTaHHble WH yrIOBaTbIe OUepTaHuA, pasMepom oT | yo 5 cM J 
Oolee, HM COCTOAT M3 CEPbIX MeJIKO3CPHHCTHIX aJIEBPOJIHTOB, YaCTHUHO paspy 
IMCHHBIX H OKeJIE3HEHHbIX, OypbIX OMKECJIC3HCHHBIX CJIAHIEBLIX MOpOR, MHOrAE 
OKPCMHEJIbIX, OTICJIbHbIX OOJIOMKOB KBaplla, XaJIeqOHa MH ApyruX KpeMHHCTHI 
mopon. Ilopoxa upopbipaetca xusaMH Oeoro KpUuCcTaMMyYeCKOrO JONOMUTA 
MOULHOCTh STHX WHI NOCTHTaeT 2,0 — 2,5 cm. Llement konraiomepata mecuaHo 
I'IMHMCTbIN, KPpaCHOIBeTHbIH. | 

Takum o6pasom, B HacTosuee Bpema B IIpeqkaBKasbe u Ha Mpumeraroured 
K JLonOaccy uactu Pycckoit naTpopMbI MepMO-TPuAaCcOBHIe OTOXKEHUA MIpeACTaB 
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JeHbI TPeMA THNaMH Hopod. HanOoubuiee pasBuTHe UMeIOT OOJIOMOUHBIE TecuaHo- 
IMHUCTbIE KPaCHOIBeTHBI€ MOpOAbl; KOHTIOMepaTbl WH TeppHreHHO-KapOonar- 
{He MOPOMbl HMEIOT NOJYHHEHHOe 3HayeHHe. 

B MuHepasorMuecKOM OTHOWCHHH KpaCHOUBeTHbIe NOpoybl clararoTcs# 
3eCbMA OJHOOOPASHbIM KOMIJICKCOM MHHepaoB. Syecb MpeoOmayaloT KBaplleBble 
sepHa HW pexke — cyoybl. MuorouncaeHHbl OOJIOMKM CJIaHIeBbIX MH KPCMHHCTBIX 
jopox. M3 akiweccopHbIX MHHepaJOB BCTpeYaIOTCA WMPKOH, TYPMaJIHH, PyTHIJI. 

Takum 06pa30M, MHHepaJIbHbIli KOMIVIEKC XapakTepeH HaJHYHeEM OOJIOMKOB 
JOACTHMAIONIUX MOpoN dyHAaMenTa uM ycToluMBEIxX MHHepanoB. ToumbKO B u3- 
3eCTHAKAX BCTPeYaIOTCA peMKHe CMHHUHBIC 3€PHa CHIbHO PaSPyIICHHbIX Ta- 
‘MOK1a30B HM OMOTHT, YACTHYHO HJIM MOJIHOCTHIO NepeMe WIM B XJIOPHT. 

Takoli XapakTep MHHepasbHOTO KOMIWIe€KCa TOBOPHT O TOM, YTO MOposbl 
Je_pMO-TpHaca OOpasoBaINcbh 3a CUeT PaSPYMICHUA MOACTHMAIONLUX OTMOKEHHH 
byHaMeHTa, B OCHOBHOM, M[O0-BHAMMOMy, BepXHeMaseo30lcKOrO BospactTa. 

Uctrounuku cHoca B MepMO-TpHacoBoe BPCMA MOXKHO PaseJIUTb Ha Ba OC- 
{OBHBIX Tua. K nepBOMy M3 HUX OTHOCATCA KpyMHble TEKTOHHYCCKHE 3JIEMCHTHI, 
JOCTABIABIIME GOI KOJIHYeCTBO OONOMOUHOFO MaTepMaa, KOTOpbI 3amo.- 
iu Manpruckyto BHayquHy HU TeppuTOPHiO lOxKHOH OKpanHb PyccKok nNaTPopMhl, 
pusexkauty1o K JLouOaccy. Takumu uctounnkamn sBasmoTcA JlonOacc, sanaquaa 

{ WeHTpaibHad uacTb Kpsxa Kapmuuckoro, a Takxxe LlentpaibHoe u oTYacTH 
3anaqHoe IIpenkapKasbe. Kpome 9THX KpyMHbIX HCTOYHUKOB CHOCA B BOCTOUHOM 
IpeqKaBka3be U4 Ha puseraioueli K HeMy c ceBepa uactu Kpsxa KapmMucKoro 
bi PASBUT BTOPOM THM HCTOUHUKOB CHOCa — BHYTPCHHMe HCTOUHUKU. ITO OBI 
3 OCHOBHOM CpaBHHTeJIbHO HeOOJIbUIMe NaeosOlCKue NOJHATHA, MOCTABABLIMe 
OOMOUHbIM MaTepval B OKpyxKaBlive UX MpornOsl. 
- B wacTosilee BpeMA HMeeTCAH BO3MOXKHOCTh HeCKOJIbKO YTOUHUTb BO3pact 
SPACHOMBETHIX OTMOMKeHH. PaHbuie MbI yKa3biBaJIM Ha HX MepMO-TpHacoBblli 
j03pacT Ha OCHOBaHMM HX cTpaTurpaduyeckoro nowomKeHuA (*). Temepb HaM 
IPeMcTaBIAeTCA Gomee PalHOHAIbHbIM CUHTATb UX BO3PaCT BePXHEMePMCKO- 
(wKHeTpHacoBLIM. MmeHHo B 9TO BpeMA Mameoreorpaduyeckan OOcTaHOBKa 
bia OAOMPUATHA [IA HAKOMCHUA KPaCHOUBeTHIX OTMORKeHHH. BepxuenepM- 
KO-HWKHETpHacoBLle (cbayHucTHYeCKH OXapaKTePH3OBaHHbI€ OTJIOMKeHHA, 
WIU3KHe MO AHTOMOrHYeCKOMY COCTaBYy K KpaCHOUBeTHEIM oTAOKeHHAM IIpen- 
<aBKa3bA, M3BeCTHBI K cepepy oT JloHOacca. Kpome Toro, B BepXHeM TpHace 
} OTMEMbHBIX YacTax IIpeqkaBKa3sbA HaMeuaeTCA Hayao WaTPOPMeHHOM TpaHc- 
‘peccHu, WIA KOTOPOH XapaKTepHO HaKOMJIeHUe yxe MOPCKHX Ce€pOUBeTHBIX 
yTIOKeHUH. Bce 3TO MosBOAeT TaTUPOBaTb KpacHoMBeTHble oTOKeHUA IIper- 
<aBKa3CKOH MWaTPOPpMbl KaK BepXHEIMeCPMCKO-HMKHETPHACOBBIe. 

TeKTOHHYeCKOe TOOKeHNe STHX OTIORKeHUH Ha Pycckoli MuaTdopMe u Ha 
IpeqkaBkasckol HeoquHakoBo. Ecau B lmepBOM Cay¥ae BepXHeIepMCKo- 
(MKHETPHACOBbIe OTOXRCHHA MpPeNCTABJeHbI OCaLKaMM MaTPOpMeHHOrO TuMIA, 
‘0 BO BTOPOM Cuy4ae OHH ABIAIOTCA OCANKAMH MepeXOHOFO TEKTOHHYECKOTO KOM- 
WIEKCa, YKA3bIBaIOILMMH Ha 3aBeplWIeHWe TeEOCHHKJIMHAMbHOTO 9Talla pasBUTHA 
{ BepXHeMepMCKOMy BpeMeHH. 

' Ilpupenenubie 2aHHble MOATBEpAAaloT BHICKASaHHble PaHee MpeMMOORKeHUA 
) o crpyKtype Manpiuckoli 30HbI M XapakTepe TeKTOHMYeCKOorO pexuma IIpex- 
aBKasckoii TIaTMPOPMBI B M€PMO-TpHaCOBOe BpeMA. 

VuctutytT reooruu u pa3spa6oTKH TroplouuxX HCKOMAaeMbIx Tocrynuo 

Axajemuu nvayK CCCP 18 II 1961 
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Tlornayp Akanemun nayk CCCP 
1961. Tom 138, Ns 4 


C. M. WEATJIMH 


OCOBEHHOCTH PA3BHTHS MJIEMCTOWEHOBbIX OJIEMEHEHHH 
HA CEBEPO-3ANAJE CHBHPCKOH MJIAT®OPMbI 


([Tpedcmaeaeno akademuxom J. H. Ilepbakoeoim (Pe ee 1960) 


B pe3yJibTaTe COMOCTaBJICHHA UYeTBEPTHYHBIX OTJOKeEHHH Je HAKOBO 
BHE€JI€][HHKOBOH 30H CeBepo-3anaya CHOupcKOH M1aTPOpMbIBbIABHJIHMCb HEKOTOPB 
OCOOEHHOCTH OTJCJIbHbIX OJIETCHCHHH HW MOABUIACh BOSMOXKHOCTh HAMETHTb P 
OOULHX SAKOHOMepHOCTeH pa3BUTHA OJIeeCHeEHHHM Ha YyKa3aHHOH TeppuTopH 
B TeyeHHe IWIeHcTOueHa. | 

B reogormyeckoH HCTOpHH HMxKHerO OTJea YeTBepTHYHOrO NepHosa = 
320TIeHCTOWeHa — STOH TEppHTOPHH Mbl He HAXOJHM HHKAKUX MpH3HaKOB, KOTC 
pble Mord Obl yKa3bIBaTb Ha Pa3BUTHE OJIeJe@HeCHHHM B 9TO BpeMA. fee 
30MJICHCTOMEHE, H OCOOCHHO B CFO BTOPOH NOJIOBHHE, NOATOTABJUBAJIHCb YCJIOBU 
6aPONPHATCTBYIOWLHE OIC FCHCHHIO: HapacTaslo yXyMWeHHe KJIMMaTAa MW MpOHUcxc 
M10 NOAHATHE OOaCTH OyLyMero WeHTpa oe AeHeH Ul — maccuBa Ilyropana. AN 
IWIHTY a WosHATHA MaccuBa Ilyropana, cy1A 10 NOMOXKEHHIO JOMJIECHCTOLMCHOBBI 
HaKOIWI€HHH WH MOpeH MaKCHMaJIbHOPO OIE ACHCHUA, BEPOATHO, MpeBbiuata 500 v 
Hapsjly c 9THM, B CaMOM KOHL 90MIeHCTOWeHa H OCOOeHHO B HWXKHEM IWIeHCTC 
1eHe — KO Bp€MEHH, IIpeAMeECTBYIONIEMY MAKCHMAJIbHOMY OJI€]@HeHHIO,— B CeBef 
HyIO YacTb SanaqHok Cu6upu, Talimpipckyio Hu3MeHHOCTb 4 B EnncelicKy! 
JIeMpecchiIO NpOHHKIM BORbI MopcKoH TpaHerpeccuu (1, 3-°). 

TakuM OO6pa30M, pellalolulMMH MeCTHBIMH TIPWHYMHaMH pa3sBHTHA M a K C 
MAaNbHOrO OAC RCHEHUA SABHIMCb: NOHMKeHHE TeMNepaTypbl, yBe 
JIMYeHHE KOJIHYECTBA OCAXKOB B CBA3H C OOWLHMM yBJaxKHeCHHeM KJIMMATa MO] 
CTYNHBUIMMH O1H3KO K MaccuBy IlyTropaHa BoyaMu MOpcKHX OacceHHOB Ff 
HaKOHell, MOAHATHe camoro MaccuBa [lyTopauna. 

Or WeHTpa oueqeHeHHA, pacnowaraBuieroca B ucToKax p. Kypelku, Tey 
6enun, Busy u CepepHoli, M@—HHKM MAKCHMAAbHOrO Oe MCHeEHUA pacnpocTpaus 
auch Ha 900—1000 km k 3anayy u ioro-3anany u Ha 700 kM K BOCTOKy H lore 
BocToky. Oodmaad Wioulab TeppHTOPHM, 3aHATOM JI@qHHKAMM MAaKCMMAaJIbHOr 
ouleeHeHHA, cocTaBHia He MeHee 1,4 mau. Km?. MomtHocTb JeqHAKOBOrO MC 
KpOBa, HCXOJA W383 MOJOHKCHHA HEHAPYIWIEHHbIX CNEOB STOTO OJIEACHEHUA, OLE 
HMBaeTCA 10 Kpalineli Mepe B 600 M u BpaAR aM Oba Oombme 1000 m. IIpenctar 
JiseTCA, YTO B YCMOBHAX MOBbILICHHOH BJaKHOCTH OJIEJCHEHHe OXBATHO cpa3 
OouIbINy!O TWMOWlayb, T. €. OHO Havasocb He M3 OHOTO UWeHTpa, a u3 pay 
MECTHBIX I€HTPOB, PaCIIOJIOxXKeCHHbIX KaK B MaccuBe IlyTopaHa, Tak HM Ha er 
nepuepun. B jaibHeriiemM JI@QHAKH MCCTHBIX ICHTPOB COMKHYJIUCb, OOpasoBa 
CMHbIM JICHHKOBbI MOKpPoOB. 

IlaneoOotanuyeckue MaTepHadbl MOSBOMAIOT BbICKa3aTb lpesMoloweHHe 
XOJIOQHOM MW BJaxKHOM KJIMMAaTe T€pBOH MOJIOBHHbI UW KOHILa BPCMCHH MaKCHMaUIE 
Horo oveqeHenusa. TlowHbIxX CNOPOBO-MbWIbUeBbIX JaHHbIX, XapakTepHsyloulH 
B€Cb Ppa3pe3 STOO BP€MeCHH, HET; OMHAKO HaMHunNe B OCaKaX MOposoCOoHHbl 
KJIMHbe€B, KPHOTYpOauni, JHH3 ba M JpyruxX O6pas0BaHHl, CBOMCTBEHHBI 
Ne€PHIVIALMAIbHOH 30HE, CBHUICTEIbCTBYeT O CLIC OOuIbINeCM HOHWXKeCHHH Teh 
nepatTyp M yCuJI€HHH CyXOCTH KJIMMATAa B ONpeeIeHHbIM OTPe30K pa3sBUTHA Mak 
CHMAaJIbHOrO Ove qe@HCHHA. 
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Ilo qaHHbIM H3yYeHHA pa3spe30B O8ePHO-JICMHHKOBbIX OTJIOXKeHHH BPeMeHH 
KCHMA@JIbHOrO OJI€JCHEHHA MOXKHO OTMCTHTb, YTO MPOMOJKUTEbHOCT BUaxK- 
foro H XOJOHOrO MepHoga B TeYeHHe STOFO OVIeMCHCHHA Oba 3HAYNTEJIbHO 
joNblueH, YeM cyxoro HM XOJOJHOrO. 
 TasopckKomMy OC ROCHECHHUW TakxKe MpemMecTBOBaIH MOpcKaA 
ppaHcrpeccusa (TaK Ha3bIBaeMaA MeCCOBCKaA) HM NoAHATHe MaccuBa Ilytopana. 
enti p. Hmxuel Tyxrycku amMmutTyqa NoqHATHA OWeHHBaeTCA B 60— 

M, a B WeHTpe MaccuBa IlytopaHa ona yocTurama 200 M. 

MeccosceKasa TpancrpeccuA Nepel CaMbIM HaYaOM Ta30BCKOrO Oe MCHeHHs 
" MCHUIaCh CaHYyFOBCKOH TpaHcrpeccuel; BOJbI STOH Noce He NOKPbWIH 
SHAUTEIBHYIO YacTbh ceBepa SanayHoli CuOupu, a Takxe TalimbipcKyto Hu3- 
MeHHOCTb H Enucetickyto Jempeccuio BIWIOTS Yo ycTha p. [loakamenuod Tyurycku. 
Pa3sBUTHe TaSOBCKOTO OJI€MCHCHHA MpOUCXOZHMO OMHOBPeCMeHHO C 9TOH TpaHc- 

eccuen (1). 

OneyeHenue K tory oT MaccuBa IlyTopaHa pacnpocTpaHHocb flO OJIHHbI 

Huxnei Tyyrycku, a Ha loro-3anmaye oxBaTHIO Mexyypeube Huxkuelt Tyu- 

ku u Enucen (6accelinbt Cyxou Tynrycku u @aTbaHHXxu, 3anaqHas 4aCTb 
accelHa Baxtp!) uw yocturaso yctbx LloqkamenHou Tyurycku. Kondurypauua 
IMOMAIM OeCCHCHUA MOKA3bIBaeT, YTO TA30BCKHH JIeEMHUK Oouble paspacTacA 
Beanany u woro-3anany. Ilnoulaqb 9TOrO OMeAeEHeHHA OblIa MOUTH BABOe MCHb- 
wei, EM MAKCMMaJIbHOrO OVIeqeHeHHA. 

HecmoTps Ha rpaHAMO3HbIit pa3sMaxX CaHYyroBCKOH TpaHcrpeccuu —HaHOoub- 
le cpe 7H BceX pyrux TpaHcrpeccuH MwelicToweHa B STOM palioHe,— ee HaH4He 
He OOECHeCYHIO CHJIbHOTO YBJIax%KHCHHA KJIMMaTa H, CJIEOBAaTeIbHO, OOJIbIMOrO 
pocta jle@qHuKOBOrO HoKpoBa. BepoasTHo, 2T0 OObACHHeTCH XOMOMHOCTLIO BOL 
ert ero GacceliHa (XapakTepHbIMH OOUTAaTeJIAMH ee BO] ObWIH apKTH- 
qeCKHE BHLI MOPCKHX MOJJIOCKOB (',°)) H MasIbIM, B CBA3H C 3THM, UCHapeHHem 
¢ mopepxuocTu storo Gacceitua (’). 

Tas0BckKoe oe 2eHeHHe ObIIO CPaBHHTeIbHO KpaTKOBPCMCHHBIM: OHO OCTaBHJIO 
Mocie ceOA MAJIOMOIILHbIe MOPECHEI, a BO BHEJICHHKOBOH 30He — H€3HA4HTeJIbHbIe 
TOM OcaKoB. OqHako KAMMaTHYeCKHe YCJIOBHA BO BPeMA STOTO OVJIEJCHEHHA 
OBiIH JOBOJIbHO CYPOBbIMH; CJICAbI KPHOTeHHBIX HapylWeHu STOTO OJIeeHeHHA 

JHbI B M€PurIAWMAIbHOH 30He Ha TOM 2%Ke paccTOAHHU, YTO H MAKCHMaJbHOrO 
anenentertHs —s 500 kM oT kpaa JeqHHKa. 

_ SHa¥MTebHO MeHBbIIHe Pa3MepbI Ta3OBCKOrO OJeeHeCHHA MO CpaBHeHHIO 
2 MAKCMMAaJIbHBIM HM IIPH 3TOM YETKOCTb CJIeOB CYPpOBOH KJIHMaTHYeCKOH 06- 

TaHOBKH, 3aMeCTHBIX MOUTH BO BCeH TOME TASOBCKHX HaKOIVIeCHHH Ne puriALu- 
aIbHOMi 30HBI, MOryT, M0-BHAMMOMY, CBHJeCTeJIbCTBOBaTb O JOCTaTOYHO TMpoROuI- 

MTEIbHOM MepHoye Xouoya WH CyXOCTH BO Bpe€MA 93TOrO OMeEHeHHA. 

_ Cnenyiouemy, 3b1pAHCKOMY OWFe ROCHE HH W MpemmectBoBala Ka- 

HI[@BCKad TpaHcrpeccusa, paciipocTpaHuBilasca NO WoMHe Enuces BIVIOTb 10 
Mrapxu — Epmaxkoga('), a TakxKe HM NOJHATHe B JI€HHKOBOH 30HEe ce- 
gepo-sanaza Cu6upcekol maatTpopMbl, KoTopoe B JouHHe Hwxnen Tyurycku 

eHuBpaetca B 70—80 mM. 

} amma JI@IHHKU OOpas0BaJH CIIOWHOH NOKPOB B WeHTpe MaccHBa 
lyTopana (40 aHHUH O3ep OneKa — Buubuanbl), a mepex ero ()poHTom pactio- 
TaMCb M3OJIMpOBaHHble JI@qHHKH Trop Xarybl-Xuxo, Talimypckux rop, p#qa 
wacTKOB B OacceliHe cpeqHero TeyeHus p. Koueuymo u op. 

- Or maccupa IlytopaHa meqHHKH pacipocTpaHuaNch Ha 3allay WM Wwro-sanay 
umMepHo Ha 500 kM, a K BOCTOKYy H Wro-BocToKy He Oomee uem Ha 400 KM. 
Ulat WIOWMaLb 3biIPAHCKOFO O/eCHCHHA HE MpeBbIuata 0,5 — 0,6 maH. KM’. 
| Hago nomaraTh, 4ToO ycOBUA MOBbILICHHOM BaxKHOCTH 9TOFO BeKa Obl 
=paBHUTeNbHO KpaTKOBPeMCHHHIMH, H OTJC/IbHBIC JeIHUKH He ycmerH paspa- 
Cb H COMKHyTbCa. HaoGopot, 4eTKHe H ACHBIC CIETbI MEP3JIOTHHIX ABJeHUH 
3/HaKOMMCHHAX SbIPAHCKOTO BeKa (MEP3JOTHBI€ KIHHbA, MHI Wbfa, Ce Nb! 
JIOBUAIbHBIX IIPOWeccoB), WIMpOKO pa3BHTbIX axKe B 3HAYHTEIbHOM yasIeHHy 
SbIPAHCKUX JIeEMHHKOB (B 750 KM — B Oacceline BepxHero TeyenuA Hmxuelt 
YHTYCKH), CBUJETeEIbCTBY!IOT, BEPOATHO, O TOM, 4YTO CYXOCTb HM HU3KHe TeMITe- 
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patypbl ObWIM XapaKkTepHbI JIA Sobel YacTH 9TOrO BeKa. CKasaHHOMy He IIpo 
THBOPeUaT HM CHOPOBO-IIbIbUCBbIC JAHHbIC; BO BHEJICTHAKOBOH 30He pactipoctTpa 
HeHbI THIWUHbIC MpeACTABUTeIM TepHrIAWMaIbHOM pacTHTeIbHOCTH — M10 
JIbIHb, We6eNOBbIe, APKTHYCCKHE BHbI WIayHOB HW Ip. 

CapTauckoe omemqenenne OblO MOCeqHUM M HaMMCHbuIM 
OJIECHEHHEM MIeHcToweHa. OHO HacTYIMJIO Tlocse KaprHHCKOH Me?KJIeEHAKOBO 
TpaHcrpeccHH W NOMHATHA maccuBa Ilytopana. [loqHaTue noculeqHero CocTaBH 
150—-200 m (°), aB gommHe Hwxuet Tynrycku ue mpespimaio 830—40 M. 

TopHO-OIMHHOe UJI, MOXKET ObITb, NOJIYMOKPOBHOe CapTaHCKOe OVIeEeHeHM 
OXBATHJIO CaMYI0 H€HTpaJbHy10 YaCTb MaCcHBa Ilyropana. Ilnomayb ero pacnpo- 
cTpaneHua coctapaseT 100 TpIc. km’. JleqHuku capTaHcKoro ouweqeHeHu 
paciipocTpaHHUCb HECKOAbKO Oowbme K 3alaly u ceBepo-sanagy. (yo 200 x 
OT WeHTpa MaccuBa), 4YeM K BocTOKy (oKoso 150 Km). 

CroJb Mallat MWIOWayb CapTAHCKOrO OJeJCHCHHA CBA3AHA, BEPOATHO, C TEM 
uTO YCJIOBHA, OarOMpHATCTByIOUlee paspacTaHHIO JICTHHKOB, ObIIM BeCbM 
KpaTKOBpeMeHHbIMH. HaoOopot, HMeeTCA MHOFO CBHJETEIbCTB BeECbMa OOVIbLIO 
CypOBOcTH KIMMaTa BpeMeHH 9STOrO oeqeHeHuA. Culeqbl MOpO3s0O00HHEI 
KJIMHbEB, JIMH3 JIb]a B OCANKAaX CapTaHCKOTO BeKa, a TaKKe HaTHUNe Oe3JIeCHbl 
MpocTpaHcTB ycTaHaBMBarotca B 500—700 KM OT rpaHHi, Noma capTaHcKoro 
ove JeHeHHA. 

Bce vu3/1I0X%KeHHOE O MVICHCTOMNCHOBBIX OJIEJCHCHUAX CeBepoO-3allaya CuOupcKon 
MIaTPOpMbI MO3BOJIACT HAMETHTb HEKOTOpbIe OOMHe 3AKOHOMePHOCTH HX pass 
BUTHA. 

Bo-nepBbIX, OT MaKCHMaJIbHOrO K CapTaHCKOMY OJIeqeHeHHIO yMeHbillaeTe 
BeIMUHHA (MIOMab) oeeHeHHH. ITO OOCTOATeJIbCTBO, BEPOATHO, CBA3aH 
C YMeHbIICHHeM TOCTYMJeHHA aTMOCiepHbIX OCaKOB, YTO, B CBOIO O4epeb, 
MOXeT ObITb OOLACHEHO HIM YMeCHbINeCHHeEM pa3MaXa MOPCKHX TpaHcrpeccHi, 
WIM OXJaKICHHeM BOI, TpaHcrpeccuH. 

Bo-BTOpbIX, OT MaKCHMaJIbHOrO K CapTaHCKOMY OJIC]]@HeEHHIO yCHJIMBaeTC 
CyXOCTb KJIMMaTa BeKOB OvleqeHeHH. YCuMeHHeM CyXOCTH OOYCJIOBMeHO paciiv 
peHHe 30HbI pacipocTpaHeHHA MepurvAWMaIbHbIX ABIeHHH. Ec B BeK MaK= 
CHMAJIbHOPO OJICCHCHHA Pa3sBHTHE MepHuTIAUMAIbHbIX MpoweccoB pacimpoctpa 
HAeTCA IpuMepHo Ha 500 KM OT Kpas JeAHHKa, TO B CapTaHCKoe BpeMA cue 
TaKHX Mpoweccos HaOmMOaroTcaA yxe B 700 KM OT rpaHHy OOMacTH OeeHeHUA. 

> Ouako Hallo Y4HTHIBATb, UTO CYMMapHad MMOWalb pasBuTHA Oe JeHeHHH HW 
T€pHrIAUHAJIbHbIX IIpoweccoB B TeyeHHe TMecTOHWeHa HeNpepbIBHO coOKpa- 
ulaeTca. Tak, WMpwHa MOJOCbI OJeCHCHHA M MePHTIAWMaIbHOH 30HbI B BeK 
MAKCHMaJIbHOrO OJI€qeHeHHA cocTaBadeT 1500 kM, B 3bIpAHCKHH BeK 1100— 
1200 kM u B captaHckul BeK 800—900 km. Sto o6cTOATeMbCTBO JOJKHO CBHIe- 
TeJIbCTBOBaTb O TOM, YTO B IelcTOMeHe Ha CeBepo-3amage CuOupckoli MaTpopMbl 
ACHO IIPOABIAeTCA YCTOHIMBAA TEHCHUMA K MOCMCLOBATCbHOMY YMCHbIICHMIO 
MNOWMARH TeppHTOPUH, HCIBITHIBAIOUIMX OTYETIMBOe BOsmelicTBUe Oe AeCHeHUH, 
CreqoBaTebHO, BOOGLIE MOXKHO TOBOPUTh M O TeHICHILMM K YYUIeHHIO KIMMa- 
THYCCKUX YCIOBMH B TeYeHHe reOOPMYeCKOH HCTOPHH MweucToueHna. 

B-TpeTbuX, OT MaKCHMaJIbHOrO K CapTaHCKOMY OJI€Qe€HeHHIO CyWeCTBeHHO 
MCHACTCA COOTHOWMCHHE MOXKTY MpOLOJOKUTEIbHOCTbIO BPCMEHH BJaxKHOCTH (T. e. 
BPeCMCHH pa3pacTaHHA OJIECHeCHHA) H BPpCMeHEM CYyXOCTH (T. €. yCHJIeHMA cy- 
pOBOCTH KJIMMaTa) BO BpeMA Kaxkoro oOvleqeHeHuA. Ec IA MaKCHMaJIbHOrO 
OJICICHCHUA JVIMTeIbHee M€PHO BaKHOCTH, TO JWIHX CapTaHcKoro BeKa, Ha06o- 
pOT,— TIpOQOMKUTeMbHOCTh CyxXoro HM XOMOHOTO KJHMaTHYeCKOrO oTpeaaay 
OyeT 3HAYNTeMbHO OoubuUIeli, YeM BMaKHOrO MH XOMOMHOFO. 

B-ueTBepTEIx, oOpammaert Ha ceOA BHHMaHHe TO OOCTOATEIbCTBO, 4TO BceM 
OJIeNeCHEHUAM STOH YacTH CHOupcKol MaTpopMbI MpeMWecTBOBAIH MexKJIe THU 
KOBbIe Mopckue Tpancrpeccun B IIpnenucelickoii CuOupu HM B KOHIG MexK- 
JI€QHUKOBHK — NOQHATHA OONacTH MaccuBa [lytopana. 

Hakoneu, B-lATEIX, pa3pacTaHHe JI@qHHKOBLIX MOKPOBOB MpOuCXO,MO 
OoJIbINe B 3allaqHOM HallpaBJIeHHH, 4emM B BocToUHOM. Tloqo6noe ABAeHHe MOxKeT 
OLITh OOBACHEHO MpeoOTalaHHeM IIpHHOCa OCaNKOB BO3AYWIHIMH TeveHnAMM 
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anaqHbIxX pyMOoB. Takoe HallpaBJIeHHe MOCTYMICHHA OCaKOB, Hao NouaraTh, 
bIIO XAPAKTePHbIM IlO KpaHHeH Mepe JA Mepwofa paspacTaHHA JMeAHUKOB. 

Vntepecho OTMeTHTb, YTO B COBpeMeCHHOM paciipeseseHHH OCaLKOB paliona 
jaccuBa I[lyropana TaKxKe YeTKO BHIABIAIOTCA PasJIM4YHA 3allayHOH HM BOCTOUHOH 
[acTH: 3aMaqHas YacTb 2TOFO paiiona nomyyaeT Ha 30—40% Gombe ocayKoB, 
eM BOCTOUHAaA. 


 Teowormueckuit HHCTHTYT Tlocrynusto 
Akayemun Hayk CCCP, 13 XII 1960 
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Jloxxaygm Akagemun nayx CCCP 
1961. Tom 138, No 4 


H. fl. 3ATEHAL KAS 


O CBA3H XHMHYECKOLO COCTABA TIOJ3EMHbIX BO] 
CG COCTABOM MOPOBbIX BO] PJIMHHCTbIX «<BOJOYMNOPHbIX» nopos, 


(IT pedcmaeaeno axademuxom H. M. Cmpaxoeoim 14 1X 1960) 


CBeJeHHA O CBA3H XHMMYECKOFO COCTaBa MO3EMHEIX BOJ, C COCTABOM BOI, cozep- 
%KAMAXCA B TOHKUX NOPaX «BOJOYMOPHbIX» PI MHMCTHIX rane vs 4,6), XOTA Ha 


(*), A. H. Bynees (*) u paq apyrux uccreqosateen. 

Sayauel HacCTOAMeH paOoTh ABIANIOCh HCCIeqOBAaHHe XHMHYeCKOrO Pan 
BOIL, CONE pAKAMLHXCA B CMASOOMPOHUIMLACMBIX, KBONOYNOPHbIX» PIMHUCTHIX NOpOax,| 
M€peKpbIBaIOWLAX WH MONCTHIAIOWIMX BOZOHOCHHIe ropH30HTH! To6o1-MmumeKoro 
Bosopasyesa, WH BbIABJIGHHe HX CBA3H C TOPH30HTAMH MOA3eMHBIX BOX. Lis 
peleHuA STOH 3ayayH HAMM OWI MpOBeeHbI SKCIEAMUMOHHBIC MOJIEBbIC HCCIC= 
JOBAHUA, MOSBOMMBIIME H3YYHTb TeoMOro-ruqporeosoruyeckue YCIOBUA TeppH= 
TOPHH, HM IKCMEPHMeCHTAMbHbIe paOOTbI MO KOMIIEKCHOMY H3YYeCHHIO KUAKOU H 
TBEpPOH (pasbl B CHCTeMe Boa — Moposa, Tatoulve pe AcTaBJIeHHA O HallpaBJIeHuy 
reOXHMHMYECKHX MPOWeccoB, MpoOTeKalOMlNX IIpH B3aHMOJeHCTBUH TJIMHMCTHIX 
MOpo C HacbilaiouluMH UX BOWaMH. | 

PalioH uccmeqoBaHH HaXOAMTCA B Npeyemax WeHTpasbHoH uacTu Todo 
VUurmmeckoro Bosopasyema, OTHOCHMOrO K J[peBHeaJJIOBUaIbHOH HeOreHOBOM 
paBHHHe, Ha loro-3anaye SanaqHo-CuOupckoH Hu3MeHHOCTH, Mexyy 54 
56° c. i. u 66— 69° B. F. 

B reojoruyeckoM CTpoeHHH palioHa yuacTByIOT MouIHEIe (Gomee 700 mM) 
TOJMLH MOMOTO 3aJerawoulHX TWeCYaHO-FIMHHCTbIX Me3030HCKHX, TPeTHUHbIX 
YeETBEPTHUHBIX OTIOKeHHH. Hamu u3yyasacb WHIb BepxHaAA (yo 100 Mm) yacTB 
OTMOXKeHHH, TMpeqcTaBseHHasd (CHH3y BBepX) MOPCKHMM TaIMHaMM YeraHCKOM 


3—1 
CBHTLI BepXHero 301e@Ha—HHKHerO oOHroueHa (Pg5—3), KOHTHHCHTAJIbHBIM 
O3€PHO-aJIJIOBHAJIbHBIMH TeCYaHO-aJICEBPUTOBLIMH OTJOXKCHHAMHM cpeHero 


BepXHero OJHToWeHa (Pgs), HEOreHOBbIMH TIMHAMH apaJIbCKOH CBUTHI (Ni 
MOKpOBHBIMH (N2 — Q,) cyrmMHKaMH HW HWKHe-CpeHEYeTBEPTHYHBIMH MecuaHo- 
TJIMHHCTHIMH OTMORKeCHHAMH (Q,_2). . 

TlowgeMHbIe BOJbI PHY DONE A K YeTBePTHYHBIM CyTIMHKaM H TMeCuaHO= 
TIMHMCTbIM OTIOmeHHAM (N2—Q,; Qi?) MH K Me€C¥aHO-avleBpHTOBOK TOME 


cpemHero — Bepxuero omMrouena (Pgs °). [pyHTorpie Bobi MOKPOBHEIX cy TH 
KOB H HWKHe-CpeHCYeTBEPTHYHBIX MeCUAHO-FIMHUCTHIX OTJIOXKeCHHH HE HMEIOT 
CIWIOWIHOTO paciipocTpaHeHuA Ha HCCIeLyeMOH TeppuTOpHH, 3aleran OObIMHO Ha 
rayOuHe 2—Od™. 

Llo73eMHBIe BOLI, 3aKJIOUCHHBIC B M€CYAHO-aJIEBPHTOBON Toe CcpeqHero 
BePXHero OJMPOWeHa, COPasyiOT BbIJepKaHHbI B Mpenenax ToOou-MmumeKor 
BOopassea JOBOMbHO MomlHbIH (15 M Ha tore uv 80 mM Ha ceBepe) BOXOHOC 
HbIM TOPWSOHT, 3ameraioulMH Ha rayOune 10 — 20 m or nospepxuoctu. Ilo ye- 
JOBUAM BOJOMpPOABJICHHA CpeTHe-BePpXHEOJIHTOLeHOBLIN BOJOHOCHBIL ropHsoH 
Ha OoJbuUIeH YaACTH ABIACTCA HaNOpPHBIM, BbICOTa Hanlopa 5 — 10 M. B Kposue 
TOPHSOHTA 3aseraloT apaJIbCKMe TIMHbI MOL[HOCTBIO 5 — 20 M, moy,omBont 
CIYKAaT PIMHbI YeraHCKOH CBUTbI MOULHOCTHIO 385 — 100 m. Bononocuntit TOpH30HT 
MMCCT H€3HAYHTeIbHBIM yKOH (0,0008 — 0,00025) B HanpaBaeHuy c 10ro-3anaya 
Ha C€BepO-BOCTOK H HeCKOJbKO OoubuIMH yKJIOH (0,002) B HanpaBaeHHu pene 
PylOulHx ero JOAMHI p. Mima, ApeBuelt JOJMHbI HM KPYMHBIX O3€PHbIX nae 


Bogoo6uJbHOCTh ropH30HTa He3HauHTeIbHaA,— GarosapsA TOMY, 4TO B CTpOeHH 
ero y¥acTBYIOT TOHKHE TeCKH MW aJI@BPUTHI. 
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XUMHYeCKHH COCTAaB MOJSCMHbIX BOJ, YCTBEPTHYHBIX HW CpeHe-BepXHeOJH- 
OIICHOBbIX OTIOXKeHHH MecTpHIi. OOujad MuHepaH3aluA BOY KOJICOETCH OT 
2 no 52 r/a (io JaHHbIM Gomee 600 ananusoB); 10 cocTaBy OHH Kpaline pasHo- 
Opa3sHble — OT TupoKapOoHaTHO-HaTpHeBHIX, Yepes CybiaTHO-HaTpueBbIe 
© XJOPHHO-MarHHeBO-HaTPHeBBIX HM XJOPHAHO-KaIbUMeBO-HaTpueBbIX. [lecr- 
oTa XMMMYeCKOrO COCTaBa MOJ38CMHBIX H MOBEPXHOCTHBIX BO CBUACTCJIbCTBYeT 
TOM, 4TO uccCIeLyeMad TeppHTOPUA TpescTaBAeT MpMMep pasBHTHA [ByX 
apasI€MbHO MALYULUX MpOMNeCCOB: KOHTHHEHTAbHOTO COJeHAKONCHUA, C OJ 
oli CTOPOHH, UH BbIlelauMBaHUA — Cc [pyrol,— YTO HeEOOXOAMMO CBASbIBATb 
 6ecCTOUHOCTHIO TeppHTOpHM HM reomorMyecKOH UCTOpHeli ee pPasBUTHA. 

_ BauaHwe mpoleccos, BeYILMX K 3aCO/JIeHMIO H PaccoJeHHIO NOYB H MOACTH- 
faIOWMX MX MOpOA, Ha XMMHMYeCKHM COCTaB NMOA3€MHBIX BO, 3aKJIOUCHHBIX 
, YeETBEPTHUHBIX H B CpeHe-BEPXHEOJIHPOLCHOBBIX OTMOMKCHUAX, MOXMKHO BBI- 
IBUTb MOCPECTBOM H3yYCHHA XMMMYECKOLO COCTABA BOL, OTAATHIX M3 MWIMHUCTHIX 
JOpON, MepeKPHIBAIOMLAX HU MOACTHMAIONAX BOJOHOCHIE TOPH3OHTEI. C 93tToL 
lesbo B Mpeyemtax BOROpaszeta HaMH ObIIM BbIOpaHbl XapakTepHble yyacTKH, Te 
e3KO IIPOABAOCh PAaCCOMOHMEBAHHE MOYB BILIOTh AO OOpasoBaHuA comoyeH, H 
UaCTKU, Tle MOUBEHHEI NOKPOB MpeACTaBeH COJIOHIOBO-COJIOHYAKOBBIMH pa3- 
rocTamu. B mpeyemtax BbINeeHHBIX y¥aCTKOB ObIIM MpoOypeHbl CKBaXKHHBI, M0 
JaspesaM CKBaxKHH H3y4CH XHMHYeCKHH COCTaB MOpOBbIX BO], OTKATHIX H3 
JETBEPTHYHIX CYPIMHKOB H TvIHH (Nz — Q,), apasbcKUXx TvIHH (Ni), raiMHH- 
sTLIX AJIEBPHTOB CpeyHero — BepXuHero OJIMTOWeHa (Pg3°) w MopceKux ueraHcKUx 
PMH (Pg33); ucculeOBaHbl TAKE MOPOMbI, COMEP*ALLNe STH BOLI, H OMpPeMeJeH 
socTaB BOJ[bl BCKPbITbIX BOJOHOCHDIX FOPUSOHTOB. 

SKcrepHMCHTANbHBIe HCCICLOBAHUA TIpOBeAeHbI Ha Oosee YeM 60 MoHOMHTAX, 
oToOpaHHBIx H3 20 CKBaxKHH B HHTepBalax rayOuu oT 1 go 94 M. 

. Tlo rpanymomerpuyecKoMy CcocTaBy apaJIbCKHe IvIMHbI MpeCTaBJIeHbI B OC- 
HOBHOM TAXKEJILIMA pasHOCTAMM Cc cosepxanHem dpakuuH < 0,001 mm 70 — 
80%, weraHcKHe HW YeTBEPTHYHBIe PIMHbI MpeACTaBJeHbI Oomee MeETKAMH pa3sHo- 
eTAMH C COsepxKaHHeM *pakunH < 0,001 mm 35 — 50%, uw ameBpuTbl coyepaKaT 
ppaxumio < 0,001 mM B_ KoumyecTBe 6-2-120%. 

Uccnexyemple mopogbl B OombUIMHCTBe Cly¥aeB HaXOJATCA B COCTOAHHH 
fomuoro BomoHachimenud (Kw = 1), ecrecTBeHHad BJaxKHOCTb HX H3MCHACTCH 
or 20 no 50%. Coyep2Kanne opraHHueckoro BeMleCTBa B apasIbCKUX HM YETBEPTH4- 
HBbIX IMHaX B CpeHEM COCTABJIAeT 0,3%, B ueraHcKuXx ramHax 1,3% uw BraMHH- 
CTBIX aJIeBPHTAaX CpeAHEPO OJTHTOWeHAa JOXOANT TO Geel. Ge 
| Cogepwxanue KapOoHaTOB B apaJIbCKHX M YeraHCKHX PIMHAX HESHAMHTCJIBHOC 
(0,5%) u MOBbIMIaeTCH IA YeTBEPTHYHDIX CYIVIMHKOB M TIMH JO 6%. Comepxa- 
Hue THlca WA BCeEX MCCIELYeMBIX MOpO KpalHe HU3KOe (0,01 —0,1%). 
~ OmxKaTHe BOL H3 MOHOJUTOB MpOBOAMIN B CieMMaIbHbIX WpHOopax (pecc- 
tbopmax) KouctpyKuuu II. A. Kptoxosa (4) nox qapmenuem 250 KI/cm’, cosya- 
BaeMbIM 4-TOHHbIM THpaBJIMYeCKHM IIpeCcoM. 

Onpegenenue cogepxanua HCO; , SO; Cl, Ca2+, Mg?* w Nat (no pas- 
woctu) (Taba. 1) oTKATHIX BO H3-3a HeOOMbIIOrO o6bema mpodn (3 — 5 Mu, 
pexe no 10 Ma) mpoBeyeHO C MOMOU[bIO MOuTy- H MUKPOMCTOAOB, B sa6opaTopun 
TPuypoxumuyeckoro MHCTHTYyTA AH CCCP nog pyKopogctsom II. A. Kptokosa. 
 Cxsaxunpt NeNo 395, 173 4 2 (Taba. 1) pacnomoxkeHbl Ha y4acTKaXx BbINeTa- 
MuBaHMA H paccOJOHWeBaHUA MOYB HM NOACTHMAIOULMX HX NOPOA, OHH BCKPbIVIH 
\caOOMHHepamu30BaHHy!0 BOJy B CpeHe-BEpXHEOJMTOUCHOBOM BOJOHOCHOM 
Topw3onTe. OOM JIA BCX paspe3OB ABMAeTCH HEBbICOKAA MUnepaINsalnA 
ODKATEIX H3 PIMHUCTEIX Mopoy Bos (0,6 — 5,8 r/a) wu ee yBemMyeHHe B HalpaB- 
JeHMM CBepXy BHH3, a TaKXKe HU3KAA MHHECPaM3allMA BCKPbITHIX STHMM CKBa- 
3KMHAMH BOMOHOCHEIX ropu3oHToB (0,6 — 2,2 r/a). 

Tlo coctaBy MopoBple BOJbI H3MCHAIOTCH OT THpOKapOOHAaTHO-HaTpHEBBIX 


: Na 
'yepes cybtbaTHO-HaTpHeBbIe =O XMOPHAHO-HATPHEBHIX, KoappuuneHT rele 
ywamensetca oT 9,0 go 1,0. X HMHYeCKHH COCTAB BO], OTHKATHIX H3 PVIMHHMCTHIX BO- 
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XUMMUeCKHH cocTaB NOPOBbIX BOX TJIMHACTHIX NOpoy MH BO cpeyqHe-BepxXHeOJIMrOMWeHOBOr 


BOJOHOCHOTO YTOpH3OHTa 


Ta6aunua il 


o ' Munepa- ’ ” F; o on . Na Cl—Na 

ESs musayua | HCOg| SO, | Cl | Ca} Me Naira. Mem 

ois Tlopoga, Bospact | pH 

Pno BL 

BEOg Mr- 

Hose P/E | oxp/a MP-3KB/J 
CKrpaxuua N39, rnyOuuna 193M, nNOHHURMeHHEe Ha paBHUHE 

3,8 Tnuna Nie 7,82) 41,5388} 40,90} 10,45 6,99} 3,04) 1,24] 0,82) 18,39 |}6,40} — 

5,9 To xe 7,82) 41,945) 55,72 6,25 ! 14,60] 6,97] 2,58) 0,93] 24,35 | 3,48) — 

7,0 , 7,73} 2,138 | 638,90 6,58 | 47,46] 8,24) 3,02) 9,42) 19,54 |2,37; — 
12,0 Py ey 7,80| 2,764} 90,08 5,04 4,86 | 35,14) 4,51) 4,17} 36,36 )1,03) — 

Tlecok TOHKOZepH. ; - 
12, 8* pgs 8 7,50) 2,211 | 68,32 8,60 6,80: 19,70) 4507) "6.4690 23,87 42 _ 
7,9* AseBpuT 

pg23 
15,0 3 7,60} 1,303] 35,58] 10,20 2,60) 4,99) 1,39) 2,38) 44,02 |2,78) — 

CkBaxuuHa M 173, rny6una 90,0'mM,nocpeau Gepes0BOro kKouKa 
Tanuna ! j 
1—2 ‘ 

8,0 N; 8,37! 0,597} 16,10} 4,05 2;30)] . 1,70), °4,18) © 0,205) 6,74. 13,761) — 

10,8 To xe 8,37) 0,849] 22,48] 5,98 4,24] 1,05) 0,62) 0,92) 9,70 )9,22); — 
AneBpuT 

17,0 Pgs 8,37] 0,919] 25,86) 3,93 6,19) 2582) 1,76)" 05924 10525" 3) 634 ee | 
32,0 To xe 8,37) 2,095 | 66,70] 7,04 5,71 | 20,60) 4,65) 8,06) 20,64 1,00) — , 
50,0 » > 8,48) 4,764 | 153,62] 6,39 | 24,24] 46,28) 6,20) 16,54) 54,07 |1,16) — © 

Tnuna 1] 
RA —1 
56,0 Pg5 3 8,37} 5,785 | 190,58] 5,29 27,09 | 62,91) 8,06} 241,84] 65,89 |4,03) —' 
AseBpuT 
4 —3 
31, 1* Pgs 8,00) 2,250] 69,06} 12,10 3,86 | 17,97] 3,40) 8,30) 22,58 1,20 | _ 
Ckpawxuna M2, rny6una 100.0 mM, Teppaca ApeBHet FONHHE 
Tauua | 
ay : 
48,0 Pg5 3 7,46] 1,814] 87,30] 6,62 6,68} 5,35} 2,48] 2,82) 13,35 |2,42| — 
67,0 To xe 7,52] 41,672) 49,80] 6,58 6,10} 412,20) 2,60) 2,60) 19,70 |41,58; — | 
82,0 >a 6,28} 2,166} 71,0 3,43 4,39} 28,01) 3,20] 3,28) 29,02 |1,04 — a 
94,0 — > » 7,14] 2,470} 80,20] 3,37 7,73) 29,02] 3,28] 4,82] 82,50 |4,142| — 
11, 88* Tlecox 9 
0,10 Of 7,50! 0,645] 15,64] 7,60 0,16) 0,41) 4,18 ,69} 0,89 18,2 —_ 
CkBpaxuna No 399, rnyOuua 18,4 mM, [1m0cKaw paBHuna 
Tnuna i 
4,0. 7 2—Q; 6,69} 27,064 | 985,60 | 3,32 14,76 |474,72|109,81| 153,36 | 229,63 | 0,,8) 1,60 
HHa 
=) 

6,8 Nj “ 7,27) 23,833 | 868,52 | 2,26 40,45 |389,05} 85,21] 158,69 | 187,84 | 0,48) 1,26 
14,5 To xe 7,24| 24,010 | 863,46] 3,24 29,40 |401,60} 70,90} 149,06 | 244,28 | 0,50} 1,438 
16,5 > » 7,47| 23,514 | 838,56] 4,28 47,54 |367,42] 70,70) 186,69 | 212,89 | 0,57) 1,14 — 
13.6% ANeBPUuT ; 
i7.5 Pgs 3 7,00) 18,218 | 655,68} 4,40 34,06 |28938,) 57,41] 412,22 | 158,51 | 0,51] 1,17 ' 
CkKBaxunHa NO489, rny6unHa 13,7 Mm, TMOMOrTHHCKMOH K GO€3KNMAHHOMY OSEDPY 

Tuna 
1,5 antae 7,54| 50,074 |1562,0 | 6,52 | 534,0 |243,5 | 26,4 | 213,14 | 541,20 |2,92) — © 
2,0 Nar 7,28) 35,447 |1240,96] 0,98 | 132,56 |486,94/168,14] 185,99 | 266,38 | 0,54} 0,86 
3,0 To xe 7,66) 25,465 } 919,60} 2,80 17,25 }439,75)117,64] 125,30 | 216,86 | 0,49] 41,75 
4,5 » » 6,62| 18,797 | 675,00) 2,35 28,80 |306,40) 79,60} 101,30 | 156,60 | 0,54 | 1,49 
AneBpurT 
6,0 NTs 6,85] 16,830 | 601,00} 3,80 28,00 |268,70} 59,20) 71,85 | 169,45 | 9,63} 1,389 
[nuna 
7,5 rm 6,84] 12,895 | 455,80) 3,91 17,40 206,60} 41,30) 48,10 | 138,50 | 9,66) 1,44 
3 0# AjgeppurT 
575 Pgs? 6,80] 10,387 | 355,94] 9,60 47,50 |150,73| 30,0 | 36,63 | 112,15 | 0,74] 1,08 
H. No484, rny6una 10,4 M, cKNO0H K 03. KaprauHu 
CyrauHoKk 
1,0 N2—Q, 7,50) 47,173 |1534,2 | 8,410 | 853,0 |406,0 | 23,50) 206,0 | 537,6 |41,32) — 
Bue To xe 7,48) 17,994 | 600,88] 3,44 83,45 243,84) 26,90) 57,44] 216,1 11,01) — 
3,0 » » 7,92) 13,384 | 444,24) 4,23 60,77 }457,12} 14,98] 40,83 | 166,31 |1,06) — 
CyrnuHoK 
3,4* 2—Q, 7,80) 10,410 | 348,76] 5,6 44,77 |124,01! 16,91] 39,80] 116,01 | 0,93] 0,20 — 


* Bopouocnpilt ropusonT. Hay yveptoh — ycTaHOBUBIHiicA ypOBeHb MOASeMHb)X BOX HM raty6uHa OT6Opa 
npoO6bl BOALI, Nox yepToH — rayOuHa NOABJEHHA NOASeMADIX BOR. 
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OHACHIINCHHEIX MOpo, MO CKBaxKHHAM NoNe 395, 173 u 2, cBHJETeEIbCTBYeT O 
a30aBuleHuH M OTTCCHCHHH B HHCXOMAIMEM HalpaBeHHH Oomee MMHEpadH30- 
QHHBIX MOPOBbIX BO, MOCTYMaIOWLMMU MpeCHbIMM MHPHAbTpawMOHHBIMH BOLAaMH 
OMpecHeHHH CpeHe-BepXHEOJHTOMEHOBOrO BOJOHOCHOTO TOpH3OHTA. TOT 
pouecc compoBowxaeTcA BHIMeaYMBaHHeM M PacCOJOHUCBAaHHeEM CaMUX TIM- 
MCTLIX NOpOk M MeTaMopdusallnen copsepKallNXCA B HUX BOT. 

Cxpaxkuubi NeNe 399, 489 u 484 (ra6u. 1) pacnosoxeHbI Ha fore uccsIe,yeMoH 
eppHTOpuU, Ha yYacTKAaX 3aCONeHHA OUR; OHM BCKPbWIM MHHepasH30BaHH ylo 
ony (10 — 18 r/1) B cpeqHe-BepXHEOAMTOWEHOBOM BOJOHOCHOM TOPH3OHTe. 
\OLLUM JIA BCCX yKa3aHHBIX pa3pe30B CKBAKUH ABJIACTCA BbICOKAA MMHCPaJH- 
allusi TOpOBbIX Boy (13 — 50 r/1) wee BospacTaHHe B HallpaBJCHHH CHUSY BBCpX. 
(apaKTepHBIMH OCOOCHHOCTAMH COCTABa OTKATHIX BO MO CKBa?KUHAaM NeNe 399 
489 (rnyOuna 2,0 — 7,5 M) ABMIAeTCA OTCYTCTBHE B HUX MerKOpaCTBOPUMbIX 
yabpatos (NazSO, u MgSO,), HesnayuTenbHoe copepxanue Kap6oHaTOB 
F mpucytctBue coelt MgCle u CaCle, KoTopbie cooOmlaioT OTKATBIM BOLaM 
JOPUHO-MarHHeBO-HaTpHeBbIi XJIOPHJHO-KaJIbI[M€BO-HATPHEBbIN COCTAB. 


Na 
 Kosddunnext Ti OTKATBIX BOI MeCHbIUe CMHHIbI u paBHsetca 0,40: — 
R ¥ 


57, KoappHuneHT ae coctapaserT 1,1] —[1,6. O6pasoBanue B OTKATHIX 


omax Takux coeli, Kak MgCle wu CaCle, MomxeT MpOHCXOANTb JIMIIb 3a CHET 
OMCHHEIX peakuni B Mpowecce 3acoueHHA Mex Ay BOAaMH, HacbmlaloulHMH PIu- 
HMCTEIC TOPOL! U COsepKallLUMU B LOCTATOYHO OOMbIHX KOMMYCCTBAX HOH Na‘, 
| MOTMOWLaIOMMM KOMIWIEKCOM TOHKOJMCHeEPCHBIX, BbICOKO€MKUX (cyMMa MorJo- 
J@HHEIX KaTHOHOB 0 60 mr-9kB Ha 100 r nopogbl) apawbCKUX TMH, B CocTaBe 
oToporo coyepxUTcA norsmowenHpt Ca°* u Mg?*. 

_ Takum o6pa3om, npH @opMupoBaHHH XUMUYECKOTO COCTAaBa BO], NPOMHTbI- 
AIOWLUX UCCELYEMbIe PIMHUCTHIC HOpPOAbl, HAMOOEe BEPOATHHI OOMEHHBIe peak- 
[MM MEK Ly CosepxKallelca B rIMHaX BOLOM MW NOTOULaIOUMM KOMIVI€KCOM Topod, 
(MCIOWMe M€CTO KaK Ha y¥acTKaX paccoJeHUA UW paCCOMOHMWEBAHUA PIMHUCTHIX 
lOpon ¢ COpas0BaHHeM B HUX THUPOKapOOHaTHO-HATPHEBHIX MOPOBHIX BON, Tak 
{ Ha y¥acTKaxX 3aCOJeCHHA TIMH C OOpas0BaHHeM XJOPUAHO-MarHHEBO-HaTpHe- 
IX H XJIOPUJHO-KaJIbUMeBO-HAaTPHEBLIX MOPOBbIX BOL. 

Cpapnenue XMMMYeCKOTO cocTaBa BOJ, OTKATbIX M3 TIMHUCTBIX MOpOd, 
JepeKPbIBaIOMHX WH MOMCTHMAIOWLAX cpeHe-BepXHCOJIHTOMCHOBLIH BOJOHOCHBIH 
‘OPH3OHT, C COCTABOM BOY STOTO rOpH3s0HTa (ra61. 1) yka3bIBaeT Ha UX TECHYIO 
3aMMOCBASb. Tak, HalpuMep, NOpoBble BObI, OTKAaTLIe U3 apalbCKUX MIME 
KBaxKHHEI No 173, pactouoxeHHOH  nocpelv GepesoBoro KOJKa, UMEIOT 
quepanusaunio 0,6 — 0,8 r/a,; Boga, OTKATAH U3 OOBOJHEHHBIX TIMHUCTHIX 
\WIEBPUTOB cpeyHero — BepXHeTO OMHTOWeHa, UMCCT MHHEpaUsallulo 0,9 r/a 
rayOuna 17,0 m); mo cocTaBy OTKAaTHIe BOAbI OMHOTHIHEI UM OTHOCATCA K PHAPO 
‘apOoHaTHO-cyIbaTHO-HaTpHeBbIM BoaM. IloppimueHMe MMHepatusaluu Pod 
\OBOTHCHHOH Cpe He-Bep XHEOJIMTOMCHOBOH TlecuaHO-aJIeBPUTOBOM TOJILLU 
irayOb no paspesy cKBaxUHHEI (0,9 — 4,7 r/s1) NOATBepwLaeT MOcTyNaTeJIbHbI 
‘apakTep Mporecca BbIINeayuBaHUA MOpOd M ONpeCHeHUA COMepAalMXCA BUX 
‘Oj. 

Tlo aHHbIM HalluX UCCIeOBaHHH, CocTaB BO CpefHe-BepXHEOMHTONCHO- 
‘OTO BOAOHOCHOrO FOpH3OHTA B GOMINMHCTBE CIYYaeB OTPaxkaeT COCTAB MOPOBbIX 
O-, coyepxKalluxXcH B NepeKpbIBAalOMleH e€TO TOMME apaJIbCKUX MIME. 


Jla6opatopusa ruyporeosoruueckux mpodven } Tloctynusio 
um. @. I]. Capapeuckoro 12, XI 1960. 
Axayemuu HayK CCCP 


IMTHPOBAHHAA JIMATEPATYPA 


1A. E. Ba6Gunen, Coopx. Mpo6nems rugporeonoruu, M., 19603) .27As VHS Bey 
ees, Tp. Jla6. rugporeon. mpo6sem um. ®. II. Capapeucxoro, 6 (1949). * B.A.Bep- 
ali ck uf, Ucropua MuvHepasoB 3eMHOH KOpHl, 4. Tiley Fie Mods. Oe Be B.i(K.p aon B= 
pa, CoB. reon., COopx. 56 (1956). ° Il. A. K p10 ko B, COopx. Copp. mMerojipr Hccuen0- 
ths (pH3HKO-XHMHYeCKHX cpolicrs mous, M.— JI., 4, B. 2, 1947. Soria AArerK (pio. 1K..01.B, 
Ti. Iu6 a, Puppoxumuy. matep., 27 (1959). 
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Jloxnagn Akayemunun nayK CCCP 
1961. Tom 138, M4 


ITETPOTPA®H A 


B. rr. KYWEB 
CNOAYMEHOBDbIE NEFMATHTbI YKPAHHbI 
(IT pedcmaéaeno akademuxom J. C. Kopacuncxum 14 XII 1960) - 


CroyyMeHOBbIe TlerMaTHTbl JO NOCceqHerO Bpe€MCHH HE ObIH H3BECTHBI B 
mpeyesax Xopowlo u3yyeHHoro YkpauHcKoro KpucTasaAuyeckoro muta (Y Kil), 
XOTA ECTECTBCHHO ObINIO MpeANONaraTh, YTO NOAOOHHIC MeEPMAaTHTH! 3j[ecb IIpHcyT- 
ctsyioT. IlostTomy pH mpospegeHuu JlaOopatopvel reojorHH okeMOpua 
AHCCCP rematuyeckux pa6oT B BocTouHoH uactH YKUI yuutTpBamacb BO3MOx- 
HOCTh HaXOJKH CMOJYMCHOBbIX MeMaTHTOB. 

BrepBble CnoxyMeH Obl OOHapyxKeH aBTOpOM B 1957 r. pH neTporpaduye- 
CKHX HCCI€OBAHHAX, a 3aTeéM — B 1959 r. B KOpeHHOM 3auleraHHH Nocae pe- 
BH3HH Ke€pHa CKBa%KHH WH HEKOTOPHIX TOPHbIX BbIPaOOTOK. 

FeonmoruyvecKoe cTpPoenne panhoua passuTua Tem 
MaTHTOB. Paton pacnpocTpaHeHHaA MerMaTHTOB MpeycTaBAeT coOon cy6- 
M€PUAHOHAJIbHY!IO Moocy MeTaMopduyeckuX NOpoy wupHHoN oT 1,5 yo 2,5 KM, 
oOpa3ylouluX KpyMHYy!0 CHHKJIMHAJIb, OCb KOTOPOH TlorpyxaeTca Kk ceBepy. Me- 
TamopcuyecKue MOpPOTb, BMeWLaIOUIHe MeMaTHTHI, MpeACTAaBJIeHbl MpaMoOpoBHy- 
HbIMH JOJIOMHTAMH, OHOTHTOBLIMH MHKPOCJaHWaMH H M€TaCOMaTHYCCKHMH KBap- 
mutamu. Hue 3ameraioT MarHeTHTO-aM@uOoIOBbIe KBapIibl WH CaHUbl. K Bo- 
cTOKY H 3anamy MeTaMopduyeckuve TMopoybl TpanuyaT Cc OOWIMPHBIMH NOAMH 
rpaHHTO-rHeHcOB H MHIMaTHTOB BepXHeapXeHCKOrO BO3pacTa, Cpe KOTOPbIX 
BCTpeualoTCA HMHTPY3HH MMKPOKJIMHOBbIX HM allWIHTOBHAHBIX PpaHHTOB. 

MPopMaH YCAOBUA 3ANCTAHHUA MErTMATHTOBBX Teg. 
TlermaTuTbl BCTpeYeHbI B 3alaqHOM KpblIe CHHKIMHAIH HM CJlararoT CepHio yIlI0- 
ICHHbIX YKHJIbHBIX TeJI, 3aleTaloulHX B WeJIOM COrIacHO C HallpaBJIeHHeM CJIaH- 
Ile@BaTOCTH BMelLaIOuLHX MeTaMopduyeckux Mopoy. MHorga oTmeyatotes c1a6o- 
cekymlHe Tela. KoHTaKTEI M€rMaTHTOB C OOKOBLIMH MOpoaMH pe3skHe UH cpaB- 
HUTeJIbHO MpaBubHble. TlageHue Tel KpyToe, mo yrmamu 75—90° Kk BocTOoKy. 
MoutHocTb TepemeHHad, Kome6momlaica oT 10—50 cm yo 10O—15 m. Boaburun- 
CTBO T€JI BCKPbIBaeTCH TOMbKO OypOBbIMH CKBaxKHHaMH, HM MpoOcJeqHTb UX MO 
MpOcTHpaHMio HM WayeHuto He yamocb. J[Be *KUMbI HAOTMOTAIMCh B MOA3CMHBIX 
BbIpPa6oTKax. 

BuyTpeHHee cTpoeHue NeErMaTUHToOB. JlermatuTH o6na- 
PYXHBAIOT JOCTATOUHO OTYETIMBYIO 30HaAIbHOCTb. B 3K30KOHTAKTaX HaGuJII0- 
yaeTcA y3KaH 30HA H3MeCHCHHBIX NOpO WHpHHOH 3—5 cM, rye pa3sBUBaloTcs 
aJIbOHT, TYPMAJIHH HW anaTHT. Baob KOHTAKTOB MpocsexKHBaeTCA 30HA MeJIKO- 
3€pHUCTON abOHTOBOH Mopomb, WocTuraioueH 30 cm. SaTeM HauHHaeTCA Kpym- 
HOSCPHHCTHIM MerMaTHT, COCTOAMLMH H3 KPYMHbIX KPUCTaOB MHAKPOKJIHMHA, 
KBapl{a H MeIKO3epHucToro ambOuta. B 9THX y4acTKaX KOHIECHTPUpyeTcs H cHo- 
IYMeH; KpOMe HeFo 3J[ecb KE MPHCyTCTBYIOT TypMasHH H anaTuT. LlentpambHas 
YaCTb HEKOTOPbIX KH CIOXKeHA KPYMHO3SCPHHCTHIM KBapl-MepTHTOBbIM I1erMa- 
THTOM, MOET IIpHCyTCTBOBaTb KBapuleBoe APO. B Apyrux *wHIAX NpaBubHas 
30HAJIbHOCTh OTCYTCTBYET, H MOpOsbl C pa3sIMYHOH CTpyKTypoH pacnpeye7eHs 
yuacTKaMH H MATHAMH. 

Munepadbub ih COCTAB MerMaTHTOB JOBOIbHO MpocTol; OH OOHAa- 
PYXHBaeT HEKOTOPble BapHallHH KaK B Pa3sJIMYHbIX Teax, TaK HW B Pa3JIH4HBIX 
mopoyax, Clara‘wouluX TMerMaTHTel. 
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CyllecTBeHHO-KaJIMeBbIii NOMeBO WMaT — HaTpOBbIii MHKPOKJIHH C TOHKO- 
fl€pTHTOBbIM cTpoeHuem. Hepeyko coyepxuT rpaduyeckue BpOCTKH KBaplla u 
MouTH BCerya abOHTH3HPOBaH; IIpH 3TOM MOABAIOTCA M€pTHTHI 3aMelleHns 
WIM %e aIbOHT Hallelo 3aMellaeT MHKpOKIHH. KomuyecTBo ero MOxeT Koue- 
OaTbCA OT CJMHMYHEIX 3epeH Zo 40% o6bema Mopogbl. 

Anb6ut coyepxKuT He Gomee 5—6% AHOPTHTOBOrO KOMMOHEHTa MH TIpucyT- 
cTByeT JIMOO B BUJe MaCTHHYATHIX HW JICHCTOBUAHBIX KPMCTaMJIOB, WH60 — arpe- 
TaTOB Me@JIKHX 3epeH. OH 3aMelilaeT, KPOMe MHKPOKJIMHA, CNOAYMeH HM TYpMaJIHH. 
KomuyectTso abOuta Kosmedsetca oT 10 no 90% o6bema noposbt. 

Ksapt OObISHO CJIMBHOHM, BOSHHKaeT, OYCBUHO, M032%Ke OCTAIbHbIX MHHEpa- 
JOB; HHOra CaraeT MOHOMHHEepaJIbHbIe yYaCTKH, HO Yale cocTaBseT 3—10%. 
_ CnojlyMeH pacmpeyeeH B WerMaTHTaX HepaBHOMepHO, B HEKOTOPBIX 2KNNIaX 
OH BooOme oTcyTcTBYyeT. Uae Bcero HM OGorallleHbI KPyNHOSePHUCTHIe NOPOAL; 
B M€JIKOSCPHHCTHIX aJIbOHTOBBIX OTOPOUKAX CHMONMYMeH BCTpeyaeTCA B BHE per- 
KX 3epeH. CnozyMeH oOpa3yeT yIMOMeHHbIe WIM WpusMaTHueCKHe KpucTas- 
Jbl, yiiunennpie io [001], Hepeqko c nowucuHTeTHYeCKHMU JBOMHUKaMH 10 
(110) u npoctsmmu mo (100). Pasmepst Kpucranios ot 1—2 yo 5—10 cm B Anny. 
Crexul MHHepa uMeeT GeubI, po30BaTHIi WIM cerKa ToulyOOBaTbI ILBeT, 
nowympospauen. M3meneHuble 3epHa, 3aMelCHHbIe aIbOHTOM, arperaTaMH CuJIIO- 
AMCTEIX MMHEpasOB HU abOUTAa, TePAIOT NpO3pauHOCTb MU MpHoOpeTakwoT cepoBa- 
TbIM, 3CJICHOBATLIN MIM OypoOBaTHIit WBeT HM IWeNKOBHCTHIM O1eck. Pa3Huua B 
cocTaBe ca00 H3MCHEHHOFO HM CYIIECTBEHHO H3MCHEHHOTO CIOYMeHOB (aHHbIe 
€aHaJIM30B B IIpoweHTax) BuyHa 43 Ta6n. 1. PentreHopckoe u3y4eHHe NOKa3aJo 


Ta6Oaunma 1 


Cnojymex 
Oxucew | a JlenuyonuT 
cua60H3MeHeH. | H3MCHEHHHI 
SiOs 64,72 64,46 44,74 
TiOs HeT HeT HeT 
Al,O3 26,28 26,98 36 , 66 
Fe,O3 HeT Oni 0,32 
FeO HeT 0,414 HeT 
MnO HeT 0,05 0,06 
MgO 0,06 0,14 0,34 
CaO HeT 0,38 0,08 
Na ,O 4h 240) 3,60 0,48 
Li,O ‘Dy (al 3,66 3,00 
Rb,O = | —— 0,62 
K,0 0,84 0,30 9,56 
H,O+ 0,68 0,94 4,42 
H,0- -- 0,06 = 
Cymma 99,46 400,98 100,78 


WJCHTHYHOCTh OMMCbIBAeMOrO MHHepada C STaJIOHOM cHoyyMeHa. B umMepcun 
WIA cioxymMena ompezeneun: Nz = 1,676; Np = 1,663 (+ 0,002); N, — N, = 
= 0,013, — 2V = 72°. 

TypMauJMH IpeqcTaBeH JBYMA pasHOBHAHOCTAMM — LWIepJOBOH HW MOMHXpoM- 
Hol. AmaTHT, rpaHaT, aHaTa3 MpHCyTCTBYIOT B He€3HAYHTebHOM KOJIMYeCTBE 
MW yCTaHaBJIMBaloTCA JIMWb B TAKEMON PpakWAu MpoToMOYeK. OTMeualoTCHA TakxKe 
MUHepad PpyNlbl TAHTAIO-HHOOATOB H FeJIbBUH, KOTOPbI€ Pa3JIMYHMBI B MOpoax 
HEBOOPYKCHHBIM TvIa30M. 

JluTHeBLIH MYCKOBUT HaOOaeTCA B PATE WU, TIC OH BOSHUKAeT IPH 3a- 
MeCILCHHH MUKpOKIMHa  cnoxyMena. JlenuyouuT BCTpeyeH B OHO MaJIOMOLLHOL 

use, Pe CaraeT MpHKOHTaKTOBYIO OTOPOUKY WIHPHHOL OKoO 15 cm, o6pa3ya 
ae YeIYHUAaTHIX H MJaCTHHYATHIX KPHCTaJIJIOB C MOM peCYHHKOM Jo 3—4 MM. 
Xumuyeckuit cocTaB menHgomuTa (B MpoueHTax) MpuBemeH B Tabu. |. 
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Bo3spacT nerMaTUHTOB. BospacrHoe HX NOJOKeHHE ONpezeAeTCA 
110 COOTHOMICHHIO C BMELaIOULMMH MOposaMu HW MyTeM OMpeyeeHuA aOcOJIOTHOTO 
Bospacta. CrojyMeHOBbIe TerMaTHTbI JaloT pe3kKHe HHTPy3HBHbIe KOHTAKTHI C 
BMCILaIOWLHMH MeTaMopdHyeCKHMH HM MeTaCOMaTHY€CKHMH TMOpOaMH, BO3spacT 
KOTOPbIX TlonaqaeT B uHTepBad 2000—2100 man. aeT (onpezeneH no cm0,aM 
H H€KOTOPbIM MeTaCOMaTHY€CKHM MMHepaiaM). OnpeyemeHue a6cos0THOTO BoO3- 
pacTa Mo JI€MHJOMHTY KasHeBO-aproHOBbIM H pyOMMHEBO-CTPOHIMMEBbIM MeTOJa- 
Mu aeT udppt 2040 u 1930 man. net (9. K. Tepauur u M. JI. Amenxo; A, = 
= 5,5-10-" rog7}; Ag = 4,72-10-1° rog-4), T. €. IHTHEBBIC MerMaTHTHI TaHHOTO 
palioHa OTHOCATCA K BepXHeapxeHCKUM OOpasOBaHHAM HM NO BospacTy 6H3KH 
H3BCCTHBIM M@rMaTH¥Y€CKHM HM MeTaMOpdHyecKHM NopoyaM H MeTacOMAaTHTaM. 

Tene3uc nerMaTuTosB. M3yyenne B3aMMOOTHOWeHHH MHHeEpasoB 
JIMTHEBLIX I€PMAaTHTOB Jlae€T OCHOBAHHA MoaraTb, 4YTO JIMTHEBLIC. MHHEpavbI 
ONHCbIBAeMBIX OOPA30BaHHH BO3HHKJH Me€TAaCOMaATHYeCCKHM yTeM MIpH Hawome- 
HUM Mpowecca MeTacOMaTO3a Ha XKHIbHbIC TPaHHTOMAHbIe NOpOAb, NO cocTaBy 
OIM3KHE OJHTOKIAa30BbIM HM KBapl-MHKPOKJIMHOBbIM TerMaTuTaM. Ilepekpucraut- 
IU3alluA WM ABJICHHA M€TACOMATO3A ObWIH BbISBaHbI JIMTHHCONepKallLMMU PacTBo- 
paMH, IHyTAMH NOCTYIJCHHA KOTOPHIX C/K KPYIHBIC PaspbIBHbIe Hapylie- 
HHA. ITO NOATBEpKMaeTCA WIMPOKHM PaclpocTpaHeHHeM MpOMeccoB WesOHOTO: 
MeTACOMATO3a B OMHCbIBAeEMOM PaHOHe; 30HbI OOpa3y!OUlHXCA MeTAaCOMaTHTOB 
(STHPHHUTOB, aJIbOHTHTOB) TakKxKe MpHypOuweHbl K TeEKTOHHYCCKHM pa3pbiBaM. 
DBOIOUNA WMCTOUHHKA MeTACOMATHYeCKUX PaCTBOPOB BO BpeMeHH OOyCJIOBMa 
IIPOABJICHHe HAaTPHEBOH HM 3aTeM JHTHCBOH MMHepamM3alnn. 

Sak ai4uenHne. OnncpiBaempIMH MerMaTHTaMH, BepOATHO, He Ucuep- 
MIbIBAIOTCAH BO3SMOXKHbIe OOMACTH PaCIpoOcTpaHeHHA NMOAOOHHIX OOpa3s0BaHHH B 
mpeyenax YK. Bo3smoxkuHoctb IpHcyTCTBHA HX MpeqonpeyemAeTCA CXOJCTBOM 
reogiornyeckoro ctpoeHuA” YKUI u gpyrux patonos pa3BuTHA JoKemOpuaA, rye 
M3BeCTHbI MOI CMORYMCHOBLIX M€PMaTHTOB, H MOSTOMY JaHHaw HaxojKa? He 
ABMACTCH CJLYYaAHHOCTHIO. ITO HEOOXOAHMO YUYHTHIBATh IPH MpOBeMeHHH MaJb- 
HeHWHX TeEOJOrHYeCKNX UCCeOBAHHH UM OOpalllaTb caMoe cepbesHoe BHUMAaHHe 
Ha H3y4eHHe NerMaTHTOB, OCOOeHHO B BocTOUHOH yuacTH YKIII, Tem Gomee, uTO 


JIMTHH YCTAHOBJIEH CIE€KTPaJIbHBIMH AaHaJIM3aMH B MerMaTHTaX HEKOTOPbIX Mosel 
YKpauHbl. 


Jla6opaTopua reonoruu oKemMOpHuA ' Tloerynuno 
Axaylemuu HwayK CCCP 9 XII 1960 
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Jornzayo Akagemun nayr CCCP 
1961. Tom 138, Ne 4 


MNOYBOBEEHHE 


A. ®. COKOJIOB u T. H. CYQHULWbIHA 


COCTAB HW OMNTHYECKHE CBOKCTBA TYMUHOBbIX KHCJIOT 
HEKOTOPbIX JIECHbIX TIC4B 


(IT ped cmaenexo axademuxom B. H. Cyxauceoim 4 XI 1960) 


SaKOHOMepHble H3Me€HEHHA SuIeMeHTapHOrO COCTaBa FYMMHOBBIX KHCJIOT C3s1- 
3aHbI C MPHPOLHbIMM YCJIOBHAMH ryMycooOpa3oBaHHA. YBeIMYeHHe OTHOCHTEJIb- 
HOTO COMepxXaHHA yrsiepoya B MOJIeKyJaX TYMMHOBbIX KUHCJIOT H, COOTBETCT- 
BeHHO, | yMeHbileHve B HHX H u O HaGmOMaeTCA OT CHIbHOMOA3ZOJUCTHIX MOUB 
K MOUIHBIM MH 1OX%KHIM YepHO3emaM. B aHaJIOrM4HOM MOpANKe BO3pacTaeT HM CO- 
hep2xkaHve (PYHKUMOHAIbHEIX TPyNN, CMOCOOHLIX K OOMeHHBIM peakunam. IIpu 
mepexojle OT HU3IIeH K BBICWIeli CTaquH ryMycooOpa30BaHuA B MosleKyJax ry- 
MHHOBBIX KHCJIOT MOHWKaeTCA COfep%KaHve AKTMBHBIX KHCJLIX Tpyll HW yBeJH- 
HUBaeTCA KOHJICHCHPOBaHHOCTb apOMaTHUeCKHX Aep B HUX (°). 

OTMeyeHHbie H3MeHeHHA B COCTaBe TyMHHOBbIX KUCJIOT BeKyT 3a CoboH pay 

M3H4eCKHX HM (U3HKO-XUMHYeCKUX H3MCHEHHHM KaK B OTHOIICHHH UHTeCHCHB- 

HOCTH HX OKPaCKH, 3aBUCAMeH OT HANIMYMA Pa3sJIMYHbIX XPOMOCOPMHBIX rpynn, 
B MOJIeKyle CTeMe€HH BHYTPeHHeH OKHCJIEHHOCTH, TaK HM B OTHOMEeHHM Copoun- 
SHHBIX HX CBOLCTB. . 
_ C resto Gosee rsry6oKoro H3y4YeHHA HM MO3HAaHUA MpHpoOsbl TyMMHOBBIX KHC- 
NOT, CSPOPMUPOBAaBIINXCA B Pa3JIMYHbIX MOUBCHHO-KJIMMATHYeCKHX YCJIOBHAX, 
10, PaSHONMOPOAHBIM COCTABOM J[peBOCTOEB, ObINO MpOBeMeHO oONpesedenue ux 
ITHYeCKHX CBOHCTB. 

TlouBbl, 43 KOTOPBIX BbIJeIeHb! TYMHHOBbIC KUCOTHI JIA cleKTpocboTomerT- 
WHYCECKUX H3MePpeHH, MO cosepxKaHuIO TYMYCOBbIX BelleCTB, OTHOWeHHIO ryMH- 
IOBLIX KHCJIOT K (byJIbBOKHCIOTAM VM K NOUBCHHbIM ryMHHaM, pasJIH4HbI (Tabs. 1). 
To (pakuHoHHomy cocTaBy M HeEKOTOPHIM ApPyruM *u3SHKO-XMMHYeCKHM CBOLICT- 
34M UX MOKHO NospasyeuTb Ha TPH rpynmpl. K I rpynne oTHocatca Topdsanu- 
‘TO-Il€perHOHMHble HW MOAZONMCTHIe NOYBbI, B COCTaBe KOTOPbIX MpeoGsaaiorT G6y- 
MIE TYMHHOBbIe KUCJIOThI WH B Ye3HAUHTeEJIbHOM KOJIMYeECTBeE TYMATbI KaJIbILHA 
pakuna 2). Ko II rpynme — octaTouHbrit OMOJ30J1eHHO-OCONOJeMLIM COOHELL, 
We Oypble ryMHHOBBIe KUCJIOTHI MpeBOCXOMAT COfep2KaHHe KUCJOT AByX [pyrux 
(pakiuH. OHM OTMHUAaIOTCA OT MoUB | rpynibl NpHcCyTCTBHeEM TYMMHOBBIX KHCJOT 
lH (ppakUHH, OTHOCHTeIbHOe COepxKaHne KOTOPLIX C TryIyOHHOM 3aKOHOMepHO 
O3pacTaeT H B ropH30HTe Be gocturaeT 39%. K III rpynne oTHocatca TeMHO- 
€pbie JIeCHBIe MOUBbI, BbINeIOUCHHBIe, MAJIOMOIIHbIe€ H OOBIKHOBCHHbIC YepHO- 
empl. B HUX ryMaTbI KaJIbILHA MpeBasMpyloT Hay, CYMMapHBbIM COsepKaHHem ry- 
(MHOBBIX KHCJIOT 1-H Hu 3-H dpakuHh. Byppie ryMHHOBbIe KHCJOTHI B rOpH30HTe 
'y BbIIeOUeHHOrO H OObIKHOBCHHOTO YePpHOSeMOB OTCYTCTBYIOT, B CBASH C ¥eM 
OspacTaeT coflepxKaHHe TyMHHOBbIX KHCJIOT (pakUHH 2, a MHOrAa uM PpaKunn 
(B TlouBe Mog MCTBeHHULElI). 

BpiemeHve TyMMHOBbIX KHCIOT H oMpeyeseHve HX OMNTHYeCKHX CBOHCTB * 
POBOLUOCb Mo MeTOLNKe, paspaOoTaHHol aOopaTopHe OnoxumuH nous ITou- 
2HHOrO uHcTHTyTa AH CCCP (4,3). 

KouleHTpaluA pacTBOpOB ryMaTOB HaTPHA, MOAPOTOBJICHHbIX JIA CIeKTPO- 
OTOMETPHYeCKHX H3MePeHHH, Oblla BbIPABHeHA Mo COepKaHHlO B HUX yrviepoga 
3 pacueta 0,136 r/a. 

Ha pue. 1 npegcTaBeHb JaHHbIe CNeKTpOoTOMeTpHYeCKUX H3MepeHHH pac- 
}O0POB TYMaTOB HaTpUA ryMUHOBBIX KUCJOT M3 Pa3JIMYHbIX NOUB. I yMuHOBBIEe 


_* Onpeesenne onTHuecknx CBOICTB TyMHHOBbIX KHCJIOT NpoBeseHO B JlabopaTOpHH Ouo- 
a nouB, pyKoBogzumoli npod. M. M. Kononosolt, npu KoncyspTaunu HI], Bbenbunxkoson, 
EbIpamKaem Cepfeuny1o GJlarosapHocrD, 
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PpakWHoOHHEi COCcTaB PYMHHOBbIX KHCAOT H OTHOWeHHA MexKy OCHOBHEIMH rpyniamH 
rymyca HceceqOBaHHbIX Mou, 


( DayOuna | | » , CoctaB ryMHUHOBBIX KHCJOT* 
Tloupa, THM seca WH Hacawkenne Fans yx. pelre: 
, 4 met cCTBY ppakuna 1) bpakwua 2) bpakuna & 
Manomoutneni nom307. Enbuuk-yvepHuy- 0.5 13,5 1,9 3,8 
Huk, IV 6onuteta, Bospacr 100 — 120] 6—15 ,92 7023 9,9 19,8 
net. KayHuKoBCKoe slecHuuectBo, Bo- 9,7 0,0 2,8 
morolzcKonH o6.1. 25—30 One 77,6 hin: 32,4 
TemHo-cepaa jlecHan moupa. SlceneBo- 6 34 TPB Ais 8,2 
cHbitepan yOpasa, II 6onuterTa, Bo3- 3—13 yore Don 50,0 26.5 
pacr 220 ner. TeaepMaHOBCKoe OMBbIT- pes 9,0 laze 8,9 
Hoe gecHuuectBo, Boponexckon o6n. | 13—23 2,46 20,0 60,3 19,7 
(KBapTaJ 37) a 25 34,7 8,1 
ms bs r iy DLO 6,6 
Bat. Taso ah TD BIN yg Deena t 
OctaTOuHblit ONOA30/eHHO-OCOMO Te HI 68 9.66 22,0 Ze 4,9 
-comoHer. ComoHnoBpad fyOpasa, IV ie met 84,3 8,4 Ts 
6onuTetTa, Bospacr 60— 70 aet. Tam 29,0 Baw) 2,8 9 
we (KBaptam 29) 8—9 2,48 82,9 9,4 8,0 @ 
5 art, DAS) (he) al 
SF pon NO omc yc ee ey Vite | 
BplenoueHHbI yvepHosem roy 27-nerT- {10 6.95 TAS 2570 14,1 
HAM J{yOOBLIM HacaxyeuHem, II 6onn- - ad que ee 25.49 
tetra. MoxospckHli Jecxo3, ypouuuye 7,9 24,4 647 
«UepuuKxonoy OpsopcKoli 06.1. 10—20 5,20 20,2 626 17,2 
¥ Fie, 6,6 B0R2 1220 
20-28) WLS ba 73 eal Ga Onna 
S 0,0 28,1 ities 
d0—69 ZO 3) 0 71.3 58.7 
Baleo4eHHEi yepHosem mog 27-aerT- gines 6.50 9,9 23,4 Dee 
HUM HacaxKJe@HHeM JIMCTBCHHHIbI CH- Siem : 22,6 ono PNAS 
OupcKon, Ia G6onuTeta. Tam xe 2 9,4 Down 1059 
10S 200 FES, LOT sets Sena ae 
4.34 7,6 24,6 10,9 
ae 17,6 | 5r1 | 25,0 
r 0,0 22,9 17,6 
5do—65 1,88 7 ai 56,5 B,5 
Uepnosem O6bikHOBeHHBI moq 59-seT- 2-10 6.09 0,0 23,0 6,4 
HHM J{yOOBO-KJI@HOBbIM HacaxKeHHemM. ai } 0) 78,2 a1 
Benuko-AnayonbceKnii yuactok Mapuy- : 0,0 20,2 Sn 
ToubcKoii ~~ arpomecomenuopatuBHoit | 20—30 2,86 0. 86.6 cee 
cTaHuuu (KBaptan 78) 0.0 29° 4 5'3 
40—50 eel a7gk 90-7 a3 
UYepHosem MaJOMOMHBI Tox 23-n1eTHuM 4.5—10 2.93 4h 29,4 3,0 
3aryOleHHbIM JyOOBbIM HacarKeHHeM eae 2 1G he 2 80,5 8,3 
Jlepkyab, Benosoycxoro paliona 2,6 32,8 ya 
JIyrauckon 061. (kBapram 25) 10—20 2,68 6,6 83,9 9,5 
Deed 30; 5 3,2 
Aras? S23) 145 83,7 8,8 
1,4 19.7 14.1 
40—50 thet Z0 56.0 Z0.0 


* IIpowenTHoe oTHoWeHHe C ryMuHoBbIX KHcnoT K C ryMycoBbIx BeulecTB. (Haq uepToii) un C mou 


BeHHbIX TYMHHOB (Of yepToit). 


KHCJIOTbI MaJIOMOMHOLO .NOL30J1a H TOPPAHMCTO-eperHoHHOK MOUBbI XapaKTe 
PH3yIOTCA OoNee CBETOH OKPackOli H MOHWKEHHBIMU 3HadeHHAMH KoopuUNeNT 
ocaOsleHua cBeTa (£). M13 Hux HeCKOJIbKO BbIeIAeTCA FyYMHHOBAaA KuCVIOTA TO 
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30HTa B, nocuequeli MOUBbI (kpHBad 5). Ona OOslaqaeT MOBbILeHHOH cmoco6- 
(OCTbIO K OCaGNEHUIO CBeTa, YTO, BEPOATHO, CBA3AHO C pasJIMUHeM YCIOBMH Ty- 
sycooOpasoBanua. B HX TYMHHOBbIe KUCJOTHI 60JIbUIe OKHCJICHbI MH COOTBET- 
TBCHHO Me€HbIIMIe OBOHEHEI. 

B o6macTH 2MHHEIX Bon (726 Mp) BeHYHHBI ONTHYeECKON MIOTHOCTH TyMH- 
1OBbIX KHCJIOT BCeX HCCI€MOBaHHbIX O04UB BapbHpyloT B OTHOCHTCJIbHO 


y 
{a 
: 3 
| ‘6 
5 
13 
76 
8 
|}: ) 
| a\ 
if 


Oi 665 619 574 533 496mu 726 665 619 BG 533 496 me 726 665 619 Re 533 496 mse 
<A <_— <_ 


Puc, 1, Ocna6nenne cBeTa pacTBopaMM TyMaTOB HaTpHA, BIeeHHBIMM H3 LeKa/bUMHPOBaH- 
HEIX OUB, @ — MaJIOMOULHEI mogson: 1 — ropw30nT Ag, riyOuna 10—15 cM, eJbHHK-yepHn- 
Huk, 2 —rop, B, 25—30 cm, eqbHHK-yepHH4HHK, 6 — TOPPAHHCTO-neperHOMHAaA TIeeBaTO-C) « 
raunuctaa: 3 — ropusonT Ay’’, 8—16 cm, 4 — rop. Ax’’, 20—30 cm, 5 — rop, B1, 40—50 cm; 
@ — uepHOseM OObIKHOBEHHBIM, LyOOBO-KJIeHOBOe HaCcaxKAeHHe: 6=rop, A, 210 ew, 7 — rop: 
A, 20—30 cm, 8 — rop. Bi, 40—50 cm; 2 — OCTATOUHBIM OMO[ZOJCHHO-OCOMOMebIN COJIOHEL, 
nyOuaK: 9 — rop, Ai, 6—8 cm, 10 — rop, As, 8—9 cm, 11 — rop, AzBi, 9—23 cm; 0 — TeMHC- 
cepas slecHas, ACeHeBO-CHBITeBaA LyOpaBa: 12 — rop, A1, 3—13 cm, 13 — rop, Na eo 2OncNs, 
74 — rop, A1’’’, 23—33 cm, 15 — rop. Ay’’’, 33—43 cm; e — BbIINeIOUeHHEI uepHosem, LyOo- 
oe Hacawgenue: 16 — rop, A, 1—11 cm, /7 — rop. A, 11—2l em, 18 — rop, A, 21—31 cm, 
19 — rop. Bi, 55—65 cm; 9c — BbILeNO“eHHEIM yYepHoseM, JHCTBEHHHYHOe HacaxKICHHe: 20 — 
rop, A, 0,5—10 cm, 2/ — rop, A, 10—20 cn, 22 —rop. A, 20+-30 cm, 23.— rop. Bi, 55—65 cm; 
@— uepHoOseM MaJIOMOULIHBII, jyOopoe HacaxKyeHHe: 24 — rop, A b= 10) eM, 820 — nop. 
Ai’’’, 40—50 cm 
He3HAUHTeEJIbHbIX MHTePBaJlax, UTO B KaKOH-TO CTeIleHu yKas3biBaeT Ha 
OMHOpOsHOCTh UX XHMHYecKOM MpHpomwpt. Tem He MeHee moKasaTevIl 
Koapduiventa ocia6neHua cBeTa FE JIA TYMMHOBBIX KHCJIOT OObIK- 
HOBeHHOro yepHosema (kKpuBble 6—8) Kak B 9TOH, Tak HM B cHHeH 4acTH 


CnekTpa (11MHa BOJHEI 465 Mu) B HECKOJIbKO pas BbIllle, YEM TYMHHOBBIX KUCJIOT 


MaJIOMOWLHOrO MOs30/a UI BepXHHX TOPH30HTOB (A, « A,) Topdanucto-ne- 
perHolinol nouBEt. Bosee BEICOKOM ONTHYECKOH MIVIOTHOCTHIO BbIeJIAeTCA TYMH- 
HOBad KuCoTa u3 20—30-canTHMeTpoBoro CJIOA OObIKHOBeHHOTO YepHo3sema 
(kpuBax 7) — B KpacHol 4acTH CIeKTpa OHA BbIILe B 4,4, aB cuHel B 3,2 pasa,— 
B CpaBHeHHM C IOTHOCTbIO TYMHMHOBOM KHCJOTHI TOPpH3soHTa As MaJIOMOLLHOTO 
noy3o0a. 

OnrwyecKkadt MWIOTHOCTh TYMHHOBBIX KUCJIOT OCTATOUHEIX COJOHUOB, Osaro- 
laps MHOMY MX PpakILHOHHOMY COCTaBY, HECKOJIbKO MOHMKeHa B comocTaBJIeHHH 
¢ MoKa3aTeIAMH TYMHHOBbIX KHCJIOT YepHo3eMma. 

Onrwyeckad MIOTHOCTh PyMHHOBBIX KHCJIOT BospactaeT ¢ rulyOuHOH. HcKs10- 
Yeuve MpecTaBIAeT TYMMHOBaA KUCIOTa M3 TOPpH3OHTa Ao (kpuBasa 10), BbIne- 
AsOUlLaAcCA 3HaYUTeNbHBIM CHHKeHMeM KOSpHUMeHTa OCcMaOMeHHA CBeTa B CH- 
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Hei “YaCTH CieKTpa, TO YKa3bIBAeT Ha CYIUCCTBEHHbIe pasJIHYHA IpHposl H- 
CBOMCTB TYMMHOBbIX KHCJIOT OTJ@JIbHBIX TOPH3OHTOB, He BbIABJICHHbIC TpyMmo- 
BbIM HM (ppaKILHOHHbIM COCTaBOM TYMYCOBbIX BelIecTB. | 
B wWesIoM ryMHHOBbI€ KHCJOTLI OCTATOUHO-ONOAZOJICHHEIX COJIOHILOB 10 OMTH-— 
yeCKMM CBOMCTBaM OIMxKe CTOAT K YePHO3eEMaM. OTHM MOJIOXKeHHeM elle pas 
MOATBepxKaeTcA paHee BbICKa3aHHoe cooOpaxenne (7,°,°), uTO mox Nonorom 
IYOOBbIX JIECOB OCTATOUHbIE OMOA3O0JICEHHO-OCOJONEbIC COJIOHIbI B COBPCMCHHEIX 
yCJIOBHAX 10 CBOeMy COCTaBy HM MoKasaTeJIAM OTHOMIeHHM Mexy TyYMHHOBbIMH — 
KHCJIOTaMU WM J.BYMA OCHOBHEIMH pyllaMu TyYMYCOBBIX BeIeCTB MpHOIMxKAaIOTCH 
K Te€MHO-CepbIM JICCHbIM TO4UBaM. . 
Ontuyeckue CBOMCTBa FyMHHOBbIX KHCJIOT TEMHO-CepbIX JIECHBIX MOUB JOBOJIb- 
HO OJIM3KH K CBOMCTBAM PYMMHOBbIX KHCJIOT BbIIeOYeHHOrO. H OObIKHOBeHHOTO 
yepHo3emMoB. OcoGeHHO BbICOKOM ONTHYeCKOM MIOTHOCTbIO BbIeAeTCA TYMHHO- 


Baa KUCIOTa MOArOpH3oHTa Ay (83—43 cm) TemHo-cepoit mous (kpuBaa 15). 
Oua NoBTOpseT XOX KPHBOM TyYMHHOBOH KUCIOTHI ropH30HTa B, BpILeOu“eHHO- 
TO YepHoOseMa NO, JIMCTBEHHHYHLIM HacaxkyeHvem (23). 

SHauHTeJIbHbIe OTKJIOHCHHA B WOKa3aTeIAX ONTHYeCKOH MJIOTHOCTH ryYMUHO- 
BbIX KHCJIOT OTJ@JIbHbIX rIyOHUH ropv30HTa A ycTaHOBJIeHbI B TeMHO-cepol ec- 
HOM MOUBe MO ACeHeBO-CHLITeBOH AyOpaBoh (KpuBEle /2—/5). B uux Koaddpu- 
ILM€HTHI OCAOICHHA CBeTa KaK MIpH JWIMHHbIX, TAK HW KOPOTKHX BOJIHaX 3aKOHO- 
MepHO yBeIMuNBalOTCA Cc TwiyOuHOH. CiefqyeT OTMeTHTb, YTO ONTHYeCKAA MVNOT- 


HOCTb PYMMHOBOM KHCOTHI NoxropH30nTa A, TeMHO-cepolt MOUBbI B CHHeH 4a- 
CTH CMeKTpa JaxKe MeHbIUe MJIOTHOCTH TYMMHOBOH KUCJIOTHI ropu3soHta B, Topds- 
HHCTO-leperHoHHOH mougBbl. Bce 3TO CBxA3aHO CO CTaHAMU rymMycooOpa30BaHHA, 
CO CTeMeHbIO «CTapeHHA» TYMHMHOBbIX KHCJIOT, MOJI€KYJIbl KOTOPbIX He TOJIbKO 
Pa3JIM4HO OKUCJICHbI, HO YCJIOXKHEHbI H KOHJ@HCHPOBAHEI. 

Mexbuive OTKJIOHEHHA KOIPPHUMEHTOB OCNAOJICHHA CBeTa TYMHHOBBIX KHC- 
JOT YCTaHOBJICHbI B BbIMLeIOVCHHOM YepHoseme (20—22). . 

PaccMoTpeHHble JIaHHbIe MOKA3bIBaIOT, YTO HaNOoOJIbUIMe ONTHYeCKHE IMVJIOT- 
HOCTH TYMHHOBbIX KHCJIOT CBA3AHbI C MOBBILMeCHHbIM COepxKaHHeM TyMaTOB 
Kalbuun. Bonee BbICOKOM CHOCOOHOCTHIO K OCaOeHHIO CBeTa OONalaloT ryMH- 
HOBbIe KHCJIOTbI H3 HWKHHX YacTeH MeperHOHHO-akKKYMYJIATHBHOrFO TOPH30HTa 
TIO4UB, YTO CBA3AHO C YCJIOXKHEHHOCTHIO HX MOJIEKYJI, Pa3sJIMYHOH CTeEMeHbIO OKHC- 
JICHHOCTH, T. €. H3M€HEHHEM IIPHpOsbl STHX BellecTB. [yMHHOBbIe KHCJIOTI MOL- 
SOJIMCTHIX H TOPPAHUCTO-NeperHOHHbIX MOUB OOaaloT MOHHxKeHHOM cmocob- 
HOCTbIO K OCJIaOJICEHHIO CBeTa KaK IPH JJIMHHbIX, TaK HM KOPOTKHX BOJIHax, 4TO 
KoppeMpyeT Cc NoKka3saTeIAMu CpakUHOHHOTO COCTaBa FYMHHOBbIX KHCJIOT H 
OTHOIMeHHeEM B HHX TyMHHOBBIX KHCJIOT K (PyJIbBOKHCJIOTAaM. 

TeMHO-Cepble JICCHBIe MOUBLI MO COCTaBy H OMTHYeCKHM CBOMCTBAaM rYMHHOBbIX 
KMCJIOT SaHHMaIOT cpeqHee NoORKeHHe MeXxKy YepHOSeMaMH UH MOA3O0JIMCTbIMH 


MOuBaMH, 4YTO OTMeyamocb M. M. Kononosoit u H. II. Benbuuxoxson (*,1). Sto 
MOJIOMNCHHE MOMKHO PaCHPOCTPaHUTb TOJbKO Ha TYMMHOBbI€ KHCJIOTHI MOBepx- 


HOCTHEIX CJIO€B IleperHOMHO-akKyMyJIATHBHOTO ropusouTa (MogropusonTst A; 
u A’); TYMMHOBbIe KUCJIOTHI HWKHUX COeB STOO ropH3oHTa (Aj u Aj’) no 
cocTaBy MH KospPuneHTy OcmaGMeHHA CBeTa HHYeM He OTMMYAIOTCA OT CBOHCTB 


PYMHHOBbIX KHCJIOT BbIMIeIOUCHHbIX HU OObIKHOBeCHHBIX YepHOSEMOB. 


Jla6opatopHa JecopeseHua Tloctynuvio 
Axajemun HayK CCCP 3 XI 1960 


HMTHMPOBAHHAS JIATEPATYPA 


1H. MW. Beabuuxosa, Tp, Tousen, nucr, AH CCCP, 38 (1951), ?C. B. 30H, 
Tp. Wucr, seca AH CCCP, 3 (1950), ?C,. B. 30nn, A, K, Anemnuua, Tp, Uucr, aeca 
AH CCCP, 7 (1951). 4M. M, Kononosa,H, T, Beapbuukosa,JIAH, 72, Ne1(1950). ' 
°T, A. Ky xapeuxko, JAH, 89, Ne 1 (1953), § 7, ©. Coxonos,C. C. Op aun- 
kKeBuU, Tp, Mucr, meca AH CCCP, 15 (1954) 


934 


Toraage AkagwqemMun nayr CCCP 
1961. Tom 138, Ne 4 


IKOJIOVH A 


H. J. BEJIbIM 


_ BJIMAHWE CBETA HA PASBHTHE HKPbI CYJAKA WH TAPAHH 
(iT pedcmaeaexo axademuxom H. H. Il maaveaysexom 30 XII 1960) 


Jo cuxX Mop elle He BIOJIHe ACHO, B KaKOH CTeMeHH HEOOXOAHM JHEBHOH CBeT 
AA PasBUTHA H pOCTa *KUBOTHBIX, B OCOOCHHOCTH BOJHIX OpraHusMos. MmerwrTca 
Ka3aHuA Ha TO, YTO MIpAMOM COJHEYHbIM CBET HHAKTHBUPYeT KaTala3y B KpOBU 
BIO (OcOG6eHHO y pbIO, BeAYUHX MPHAOHHbIi OOpas »%xM3HH) H TEM CaMbIM, I0- 
MIMMOMY, OTPHIUATeIbHO BJIHACT HA IIpoLecchl Pu3sHOMOrHYeCKOrO OKUCMECHUA 
| MX opraHu3me (°). 

K. HW. Cemenos (*) nmoka3az, 4To OCBeIIIeHHe MIpAMBIM CBETOM OKa3bIBaeT 
WIbHOe BJIMAHHe Ha CTPOCHHe JIMYHHOK oceTpa. OTXo] AMYMHOK B OMbITax 
OCBeLIGHHEM TIPAMBIM COJIHCYHBIM CBETOM ObIJI BCerya BbIWe, YM B KOHTpoe, 
| OCHOBHAA Macca HX 3yecb NorHOana ewe Jo Hatama Mepexoqa Ha aKTHBHOe 
(MTAaHHe. 

YuNTbIBAA, 4YTO OObIYHO Pa3BHTHE HKpbl HM MMYMHOK OceTpa MpoXxog_UT Ha 
HaUMTeJIbHBIX TIyOHHAaX, KyJla MaJIO WIM BOBCe He NoMmayaeT CBET, MOXKHO ObIIO 
MKHlaTb OTPHUATeIbHOrO WeHCTBUA CBeTa (KaK HeOObINHOrO cbakTopa) Ha pa3- 
MTHe JIMUMHOK STOTO Bua pbIO. 

Vnoe creqyeT omkugaTb y pblO, MpOBOAMBIINX paHHMve cTayMu cBoero pa3- 
TMA B MeCTaX C OOMJHEM JHEBHOFO CBeTA. 

Ha6smoyzeHuaAmu pblOakKOB HM MHOFHX HCCIeOBATeJIeH YCTAHOBJIeHO, UTO Cy- 
ak, JIeU, H TapaHb OObIMHO HepecTATCA Ha He€3HAUHTeIbHBIX ryOuHax. Muo- 
We aBTOPbl YKa3bIBaloT Ha HAXOMJCHHE HKPbI YMOMAHYTHIX pbIO Ha TruyOuHaX 
O—50 m. YuuTpiBan 9TO, CCTECTBEHHO IIpeANOMOKUTbL, YTO y STHX PbIO B Pe3yIb- 
ave lpucnocoOsemMocTu HW oTOOpa pa3BUTHe HKpbl IpH JHEBHOM OCBeIeHHH 
[POTeKaeT XOPOUIO, H, HAOOOpOT, pH OTCyTCTBUH cBeTa (KaK HeOObINHOM ABVIC- 
IMU) pasBuTue OyeT MpoTeKaTb xyxe. Tak JM 9TO, MbI TOKaxKeM HMDKe, CeH- 
[ac 9K OTMETHM, YTO H3YYeCHHeE Pa3MHOMKCHHA YMOMAHYTHIX PbIO Ha HCKYCCT- 
CHHBIX HepecTHIMMaX MOKa3ai0, YTO OHH HepecTATcA Ha TiyOuHe Zo 20 M. 
WyaK U TapaHb HepecTATCA B WOOylI0 Mopy CyTOK, a Jel B OOJIbINMHCTBe Hepe- 
TuTca yTpom. B. MW. Baagumupos (7), K. HW. Cemenos (°) noka3au, TO B HH- 
opbe JlHempa Ha rayOune 6—10 m, a B KaxosckoM BogoxpaHuuume Ha 7—10 mM 
(OKCMeTp Oe3yeHCTByeT, YTO yKa3bIBaeT Ha OTCYTCTBHE 37ecb cBeTa. CreqoBa- 
JIbHO, CyaK, Jel W TapaHb HEpPecTATCH HE TOJIbKO Ha MEJIKOBOIbE, rye HMeeTCA 
I306HHe CBeTAa, a HM Ha OouIbION ryOuHe, CCIM TaM eCTb cyOcTpaT AIA pacceBa 
IKpbl HW Pe CBET MOJIHOCTbIO OTCYTCTBYET. 

Ha6smromenne 3a pa3BuTHeM HKpbI Ha OoJIbIIMX PlyOuHax MOKasasio, YTO OHA 
Jlecb pa3BUBaeTCH Tak Ke, KaK HW Ha MeJIKOBObe. OTcoa CCTECTBEHHO CeaTb 
‘BIBOA, YTO PaSBHTHe HKPbI NpH MOMHOM OTCYTCTBHH CBeTa IIpOTeKaeT Tak xe, 
‘ak HM pH us0Ounuu ero. B paOote, NocBAeHHOH pasMHOxKeHHIO pbIO U pas- 
MTHIO HKpbl Ha GombuIMx rayOuHax (Bempiii, 1960 r.), MbI yKa3bIBaeM Ha TO, 
TO y cyfaka TpoueHT THOeH UKpbl, pasBuBaBUeHcA Ha OOMbIWNX riyOuHax, 
(OUTH TaKOH %Ke, KaK M Y UKPbl, paSBUBABUIeHCA Ha HC3HAYHTeMbHEIX P1yOu- 
tax. Hanpumep, na rmyOunax 2—3 M orxoy ukpbl paBusca 6—11%, ana ray- 
mune 17—20 m5—11%. Ananormunyto KapTHHy MbI HaGsmOqaeM MY seula. ITO 
(BUJETEIbCTBYCT O TOM, YTO rlyOuHa, a BMeCTe C HEH H CBET, HE ABJIAIOTCA pe- 
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WalouluM (aKTOPOM B pa3sBHTHH UKpbI. IlomyuHB Takue JaHHbIe B MpHpoye, MbI 
pelIHIH MOCTaBHTb OMBbITbI B JaOOpaTOpHbIX YCJIOBHAX MO BAHAHWIO CBeTa Ha 
pa3sBuTHe ukKpbI. Ona nopyua B 100 ukpHMHOK coyepxanacb Ha NpOTSDKEHHH 
BCeFrO OMbITa IIpH KPyrvIOCyTOYHOM CBeTe, BTOpast NOplLHA — MpH KpyraocyTou- 
HOH TeMHOTe, a Tpe€TbA, KOHTPOJIbHaA,— B OOBIYHBIX CBETOBbIX YCJIOBHAX: 
HOUbIO TEMHO, JIHEM CBETJIO. 

Uro6b co3qaTb TEMHOTY, HKPy MOMeLMLaIH B KPHCTaJIMM3aTOpbl, OKpallleH- 
HbIe CHAPyKH acibaJbTOBbIM YEPHbIM WaKOM. ITH KPHCTaMMM3aTOpbl Cc HKpOH 
IIPHKPbIBaIHCb OOJIbIIMMH KPHCTAaJIM3aTOpaMH, TakxKe OKpalleHHbIMH CHapyKH 
JIaKOM. 

KpyrsocyTOuHoe OCBELICHHE TIPOBOAHOCb Tak: HEM HKpa pa3BHBalacb B_ 
TIOMCMICHHH Ip JHEBHOM CBeTe, a HOUbIO pH 31eKTpHyecTBe (amma B 10 BT), 
B KoHTpoule HKpa HEM Pa3BHBaJlaCb IIpH JHEBHOM CBeTe, a HOUbIO KPHCTAaJJIH- 
3aTOp C HKPOH MOKpbIBaJICA OOMbIIMM KPHCTAIH3aTOPOM, OKpallleHHbIM CHaq— 
PyY2#KH J1aKOM. 

B kax bli KpuCTalIH3aTop, rye BOA 6bIIO To 250 Ma, nMomMemjaiM (Kak B 
onbiTe, TaK H B KOHTpose) Bcero no 100 ukpuHOK, c TeM 4TOObI OHH ObIIM 
paccpeOTOYeHBI H He HCHBITHIBaJIH Obl HeEOCTaTKa B KHCMOpore. Boa MeHAIACh 
pa3 B cyTkH. KomuuectBo O, u pH onpeseau B MOMCHT CMeHBI Bob. Komu- 
yecTBO KHCOpOa B ONbITe H KOHTPOe OblM0 OAHHAKOBLIM (6—8 mr/a1). Ukpy 
WIA ObITa OpaiH W3 THE3L, 3aCCAHHBIX MPOH3BORUTeEIAMH pbIO B BaKkalickom 
3amuBe (HH30Bbe J[Hempa). 

Ha6mojat 3a UKpOH, HaXOJAMIeEHCA MPH pa3HOM OCBeIICHHH, MbI He 3aMe- 
THM pasJIH4uHd Bee pasBuTHH. Ha 3To TakxKe yKa3bIBaeT BPCMA BbIKJCBa JIMUH- 
HOK. BpikKJe€B JIMYMHOK CylaKa MpOH3OIe OJHOBPeCMCHHO Ha CBeTY, B TEMHOTE 
u B kouTpoue. M3 uKpbl, pa3BuBaBlIeHCA Ha CBETY, BbIKJICB JIMYHHOK = 

) 


Ha CYTKH Mo3x%Ke, 4EM B TEMHOTE H B KOHTPOJI€, HO OKOHUHJICH BbIKJICB Be3ye 
OJHOBPeMeCHHO. 
Tao6uanuua 1 


Pa3sBuTHe HKPbI cyflakKa Pa3BuTHe HKpbI TapaHH 


4GHCJIO BHIKJIIOH, SMOpHOHOB [ YHCJIO BbIKJIIOH. SMOpHOHOB 


-pa 
ikata P °C ata °C 
EO lb, cseT | TemHoTa | KOHTpOmb SOA cBpeT | TeMHOTa | KOHTPOJIb 
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IIpumeuinoya. |. Pu6enu ukpbl H WHYHHOK Cyfaka He OblIO, 3a HCKJNOUeHHEM 2 JIMYHHOK, rlorH6- 
WHX B KOHrpewe 12. V; BINS aero es 9MOPHOHDI BO BCeX CY4aAX HMeCJIM HOPMAaJIbHbIM BUA, AKTHBHO 
nwaBalu «§ uMenH ena6o NUrMeHTHpOBaHHble rvia3a. Il. [H6enH HKpPbl H JIHYHHOK TapaHH He ObIIO, 3a 
HcKJ10ueHHeM 4 HKPHHOK, NOrHOWAx B KOH rpone 7 V; BbIKJIOHYBINHeECA SIMOPHOHBI BO BCeX Cay4UaAX uMe~ 
JJM HOPMAJIbHEI BHA, ypoxcTB He HaOmWRanocb. 


CneqyeT OTMCTHTb, 4TO BBIKJIEB y HKpbl, pasBUBaBIIelicad Ha CBeTy, MeHee 
pacTAHYT, YM yY HKPbl, pasBHBIUeHCA B TeMHOTe M B KOHTpowe. Tak, HanpumMep— 
(cm. TaOa. 1), y cyqaka Ha CBeTy MH B TEMHOTE OH JWIMJICA JBOe CyTOK, a B KOH 
Tpoue Tpoe. Ilogo6uHoe Habm0MaeTCA MU y TapaHH. Syecb BbIKJIEB Ha CBeETY TIpo~ 
AOUKAICH TaKKe J[BOe CyTOK, a B TEMHOTe H B KOHTpowle — Tpoe. 

BbIKJNOHYBINHXCA IMYHHOK MposepxKau B TeX Ke yCOBHAX, IPH KOTOPbIX 
PpasBUBalacb HKpa, JBOe CyTOK, a 3aTeEM HX 3ac:pHKCHpOBaJH UM nponep Hai 
Hs3mepeHua oKa3aJiu, YTO JBYXHEBHBIC JIMUMHKM Cyaka, pasBuBaBIIMeCA Ha 
CBeTy MH B TCMHOTE, HMCJIM OMHAKOBYIO JWIMHY; B KOHTpOJI€ JIM4HHKH ObIWIM He- 
CKOJIbKO MeHbuUIe (CM. Ta6. 2). 
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We acon ey 2 


YcnOBua comep*xaHHA 2-]}H. JHUHHKH Cyfaka, 2-H. JHUMHKH Tapaun, 
UKPbl H JHYAHOK 7B MM i BMM 
KpyruiocyTouHblit cBeT 10,5 (10,3—10,7) 13,8 (12,8—14.6) 
Kpyruiocyrounast TeM- 
HOTAa 10,45 ( 9,7—10,7) 44.2 (13,9—14.7) 
JiHem — cpeT, HOUbIO — 
TeMHOTa (KOHTPOuIb) 10,3 ( 9,8—10,6) 14,2 (13,5---14.5) 


Pa3Mepbl AMUHHOK TapaHH, pa3sBHMBaBLIHXCA B TeEMHOTe H B KOHTpOUe, OblIn 
BEPIICHHO OJMHAKOBbI, a Ppa3sBHBaBINMXCA Ha CBeTy —— HCMHOTO MCHBIIEe. 

V3 3Toro MBI eaeM BBIBO, YTO OTCYTCTBHE CBETa He BUIMACT OTPHILATeIbHO 
| PaSBUTHE MKPbI UM JIMYMHOK TapaHu, XOTA MoceqHHe B Mpupose Bcerga Aep- 
ATCA OCBEINCHHBIX MecT. M3BecTHO, 4TO IM4HHKH Cyaka B pupoye mpeqno- 
iTaioT rlyOoKue MecTa, Tye cBeTa HEOCTATOUHO. Hecmotpsl Ha 9TO, HaM4He 
Ta He BIMACT OTPUIaTeMbHO Ha pa3BUTHe HKPbI H JIMYHHOK STOFO Bua PbO. 
pH HaM4HH KPyrocyTOYHOFO OCBEMCHAA OHH pacTyT B WIMHY Aaxe AyHUIe, 
‘M B TeMHOTEe HB KoHTpowe. Mra, pasBuTHe HKpbI Ip KpyroCyTOUHOM OCBeIIe- 
AM MU KPYPOCyTOUHOli TeMHOTe IIpoTeKaeT C OMMHAKOBOM HHTCHCHBHOCTHIO Kak 
cyaka, Tak MU y TapaHH. QTOT BbIBOA CoruacyeTcs C HCCEMOBAHUAMH Ilnnxyc- 
Ha, WOKasaBllero, YTO Mp OLMHAKOBOH AMeTe (IMCILHAMH) pasBUTHe TosOBa- 
“ukoB Rana temporaria, pa3MHO2KaBIeHCA Ha MeJKOBObE, Te OCBeLLeHHe 
H300HMH, HET OMMHAKOBO XOpoWIo B TeMHOTe H Ha CBeTY (uuT. mo (*) 
‘p. 336). 

V3 BpimenpuBeyeHHOoro HH B KOeM CJIy¥ae HEJIb3A WeaTb BbIBOA, YTO UKpa 
HOMAHYTBIX PbIO MOXET XOPOWO PaSBUBATbCA MH MO HEMOCPEACTBCHHEIMH Jy- 
AMM couHa. Bermbie HaOmoeHuA 3a pa3sBHTHEM HKPbI Ha THe3 aX NOKAa3an, 
ro B rHe3yax Cc OOpallleHHOH BHH3 HKPOH OTXO], MeHbILe, YM B TAKOBBIX, I0- 
SPHYTHIX HKPOl BBepX, T.€. KOPa €CTb BOSMO?XKHOCTh NomaqaHuwA ayueH He- 
OCpeCTBeEHHO Ha HKpy. 


VUueruryt raugpoduoujorun Ilocrynusio 
Axayemuu Hayk YCCP 29 XII 1960 


IIMTUPOBAHHAA JIMTEPATYPA 
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Jloxxnage Akagemun nayk CCCP 
1961. Tom 138, Ne 4 


MHKPOBHOVJIOIH § 


Unen-koppecnonjzent AH CCCP H. A. KPACHJIBHHKOB u T. ®. KYHMOBA 


MVHAKTHBAUMNSA AHTH®ALTOBOLO AHTHBHOTHKA 
HYKJIEMHOBbIMH KUCJIOTAMH 


AKTHHOMUIeCTbI, KaK H3BeCTHO, MOFyT BbIpaOaTbIBaTb OJHOBPeCMCHHO WI 
MOpO3Hb Ba THIa AaHTHOMOTHKOB — aHTHMMKpOOHbIe H aHTHdarosple. Ham! 
ObIO TOKa3aHO, 4YTO aHTHaroBbid AHTHOHOTHK 3alllMlaeT KYJIbTypy Mpoyy 
WeHTa OT AHTHYeCKOorO WelcTBuA dara. KysbTypa CTaHOBHTCA HCYYBCTBHTEJE 
Hol K (bary, KaK TOJIbKO B HEH HaYMHaeTCA Mpowecc CHHTe3a AHTHaroBoro aH 
THOHOTHKA, a STO MpoucXoANT Ha 2—3 cyTKH pocta. Kyabtypa 4—5-cyTounor 
BO3pacTa HMe€€T MaKCHMYM AaHTHOMOTHKa H CTaHOBHTCA COBC€M MMMYHHOH | 
ary (’). 

B HacTOALIeM COOOWICHHH MBI IPHBOAMM JaHHble O B3aMMOJeHCTBHH aHTUda 
TroBoro aHTHOMOTHKa c ParoM B IIpHCyYTCTBHH HYKJICHHOBLIX KHCJIOT — ea 
oKcupHOoHyKeHHOBOH (JLHK) u pu6ouykaennosor (PHK). JIHK, kak usBecTHo 
ABJIACTCA BaYKHCHIIHM KOMIIOHEHTOM KJI€TKH MUKpoOa Tipu PopMHpoBaHUH ca 
TOBLIX 4acTHIl. 

B pa6ote Obla MCHOb30BaHa KysbTypa akTHHOMuueTa Act. globisporu 
mtamM 81. Sta KymbTypa aKTHBHO OOpa3yeT aHTudaroBblii aHTHOMOTHK, TIC 
WaBIAIOMMH PAL pa3sMYHbIX BUOB akTHHOdaros. M3 aKxTuHodaroB AIA ONbITO 
ObIIM B3ATHI wTaMMb 26, 36, 105 u 3. Bee oHM ROBOIbHO AaKTHBHO JIHM3Hpyio 
KJI€ETKH AKTHHOMHLETOB Ppa3HbIX BHJOB, B TOM UHCI€ MH YNOMAHYTHIM MOOMBITHEI 
wtTamMM 81. StH aru oTHocaATcA K NomMdaram. 

IIpenapar THK, BpiqeneHupli 43 TuMyca TeeHKa, Obl NOMyYeH HaMH UH 
madopaTopHu axnTHOnoTHKOB MockoBckoro yHuBepcuTeta. Pu6oHyKJeHHOBa 
KHCOTa NoOyyeHa c KadexpbI OvonorMuu MouB yHuBepcuTeta oT VM. B. AceeBori 
3a UTO ABTOPbI BbIPaxaloT eH CBOIO TyOoKy10 OaroyapHocTh. 

YkasaHHble aKTHHOPAarN WHAKTMBUPOBaJIHCb AHTU@AarOBLIM AaHTHOHOTUKO! 
81. B pacrsop akTuHodaros c akTuBHoctbio 10’ npHO6aBsAsIcA HaTHBHBI ap 
THOMOTHK 81, cMecb BBbIJepKUBaIaCh IPH KOMHATHOHM TemMnepaType HeCKOJIbK 
YaCOB MW 3aT€M aHaJIH3HpOBaslacb Ha AKTMBHOCTb (Paros. ONMbIT NoKa3a, YTO Mp 
3THX YCNOBHAX AKTHHOMAarH NOMHOCTbIO HHAKTHBUPYIOTCA, Mp COMpHKOCHOBE 
HUM C MHICJIMCM AKTHHOMHLUeTa JIM3HCa OHM HE BBISbIBaIOT. 

B Takyl0 WHAKTHBHpOBaHHYyIO CMecb MbI mIpHOaBarsma JLHK nau PHK 
pasHbIx 4o3ax (0,1—5 mr/Ma) uw uepe3 HeKOTOpoe BPeMA CHOBA aHaJH3HpOBa 
ee, yCTaHaBJIMBaH AKTHBHOCTh (parosp. Metoy mpopepku akTHBHOCTH (paro 
OObIYHbIH: (baroBLIMH YaCTHIaMH 3apaxKalacb KyJIbTypa AKTHHOMUIleTa, H 1 
JIM3HCY KJI€TOK ero ONpeyeAach MHTHYeCKaA cCnoco6HOCTD dbaros. PesyvIbTAaq! 
STHX MHOFOKpaTHO MIOBTOPCHHbIX OMBITOB IIpHBeeHbI B TAG. |. 

B aTux ombiraxX K cMecH akTHHOdar-+munearuit (uM cnopbl) aKTHHOMULeTA- 
++ aHTHOMOTHK TYT Ke TIpHOaBAANIMCh HyKseHHOBLIe KucMOTH. Uepes 24 
48 4uac. nponsBoqMica aHamus cmecu. Kak Bpuyuo u3 Tabs. 1, akKTHHOar B KOR 
Tpome (6e3 aHTHOHOTHKAa) MOJIHOCTbIO JIM3HpOBaI KybTypy aKTHHOMUIETE 
B IIpHCYTCTBMM AaHTHOMOTHKa JIM3HC OTCYTCTBYeT, (ParH MOJIHOCTbIO MHAKTHBE 
popaHbl. IIpu ogHoBpemeHHoM mpvOaBnenun JIHK xkyabtypa akTHHOMMIeT 
JIM3MpyeTcCA Halleylo, KaK B KOHTpowe. TakuM OOpa3oM, char coxpaHAeT CBO! 
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Ta6uuna 1 


SamurHoe gelicraue THK u PHK or antudarosoro anTu6uoTnka 
81 mpu Bo3syelicrBun Ha darn 


AxTuHodaru 
BapuauT onpita | 


26 105 36 3 
KoutTpomb (akTHHO- 
dar 6e3 anTuOuo- 
THKa) tH ttt ttt] t ttt 
Axtunodar--anru- 
OMOTHK — — = ag, 
AxtTuuodar--aHTu- 
Guorwk+-MHK  |-++}+-+]-+-+++|-+4+4+-44 [44444 
Axtunodar-+antu- 
6uoTHK-+-PHK a = — _ 
Axranopar+HHK |+++++|+++4++]4+4+4+44]44++44 
Axrunopar+PHK |+4++++|++4 44/444 4 4) ) pp 


: 
TlIpumeuau ne. 3necbhu B Ta6n7.2 3HaK +++44 o3nHauaeT nonHbIti 
‘ JIUSHC KYJIbTYPbl, 3HaK — OTCYTCTBHE MH3HCAa. 


THyecKyi0 akTuBHocTb. PHK ne okasbiBaeT 3alluTHOrO elcTBUA Ha (paro- 
i YaCTHIBI, B IPHCyTCTBHM €€ MOCIETHHE MOMHOCTbIO HHAKTHBUPyIOTCH aH- 
JHOTHKOM. 

B cnenyioujel cep ONbITOB MbI OOpabaTEIBaIM pacTBOpaMu HYKJICHHOBbIX 
COT (arOBbIe YACTHIbI MOCNe BOseHCTBHA Ha HHX AHTHOMOTHKOM. 
Axtunodarn nomemlain Ha 24 yaca B pacTBop aHTudaroBoro aHTHOMOTHKa 
W mocae sToro BosyzericTBoBadH JLHK uu PHK B teuenue 24 n 48 wac. Pesynp- 
‘BI OMLITOB NpHBeFeHb! B TAO. 2, M3 KOTOPOH BUQHO, YTO aKTUHOdar, OOpa6o- 
[HbI| MpeABapuTeIbHO AHTHOHOTHKOM, HE BOCCTaHaBJIMBaeT CBOeH JIMTHUe- 
M AKTHBHOCTH IPH NOCeAyIOULeEM BO3ACHCTBUM HYKJICHHOBLIMH KHCJIOTaMH. 


WaOwn uals 


| Bousuve HYKJeCHHOBLIX KHCJOT Ha aHTMparoByio aKTUBHOCTS aHTHOMOTUKa 81 


AkTuHodaru 


Bapuaut onmbita 26 | 405 | 36 | 3 


KoutTpomb (axTuHodar 
Ges auraOvoruxa) =| +4444] 44444 / 44444 ] 9444 
_ AxKrTunodar—+-anru6u0- 
TuK-+uepe3 24 uaca 
AHK = — a = 
AxtTuHodar-+ aHTu6no- 
TuK-+uepe3 24 uaca 
PHK = — — _ 
Autu6noTtuKk+ JTHK-+ 
_ -+uepe3 24 4aca aKTH- 
; Hoar eae ort eet) see ete 
_ Autu6noTuk+PHK-+ 
-+yepe3 24 4aca aKkTH- 
Hogar = = — ~ 


(HenocpegctBenHoro Bauanua JLHK na cbaropple 4acTHIbl MbI He MOran oOT- 
Tb, axKe KOrla IIpHMeHsJIM OYeHb CovIbuUINe NO3bI ee (ZO 20 mr/M.). 

(Korga 2Ke MbI cMewIMBasH ayTHOnoTHK c JIHK u cnycta HeKoTopoe BpeMaA 
yac.) STOH CMeCbIO BO3JeHCTBOBaIH Ha aKTHHOdarM, To MocmeqHue He Te- 
cBoelH JIMTHYeCKOM aKTHBHOCTH. AHTHOMOTHK MPH BO3eMCTBUM Ha Hero 
wHOBOH KuCcAOoTE! (J[HK) yrpatua cBou anTudarosble cBolicrBa. Cueyo- 
enbuo, JLHK unaktusupyet STOT aHTHOHOTHK, 3alHiaeT Uccenyemble caru. 
3THMH CBOHCTBaMH He OOuaaeT (Tab. 2). 


939 


JIHK unaktTuBupyet TouIbKo aHTHdaroBbli aHTHOHOTHK. Ha aHTHMHKPOOHEI 
aHTHOMOTHKH OHA HE OKA3bIBaeT yrHeTarlollero WelcTBuA. AHTHMHKPOOHBIM THT, 
aHTHOHOTHKA, MOJyYeHHOrO OT TOH *Ke KybTypbl akTHHOMuUeTa Act. globi 
sporus 1TamMM 81, HHCKOJIbKO He H3MCHHJICA pH BO3eHCTBHH Ha Hero Jak 


Oonpmmux yo3 JLHK (ra6x. 3). PHK tToxe ne oka3ama HuKaKOorO JeHCTBHA. 


Ta6Oauna 3 


Bananve JLHK Ha akTuBHOcTbh aHTUMHKPOOHOPO aHTHOHOTHKa, MpoxyuMpyemoro 
Act. globisporus mramm 81— 30nbI NofaBuieHua pocTa TecT-MuKpo6os (B MHJWIM- 
MeTpax NO pagnycy) 


T a eke ts AutuOno- r eae AHTHOHO- 
ecT-OpraHH3M THK 6e3 e€cT-OpraHH3m THK 6e3 7 
TL THK+J,JHK HK THK+JLHK 
AKTuHOpar 12 0 Staphylococcus | 
Bact. coli a a aureus 209 6 | 7 
Bac. subtilis | 5) | 5 


Hain HaO0JeHHA, O KOTOPbIX 3J/eCb COOOMLAIOCh, KACaIOTCA TOJIbKO OHOT 
aHTHOHOTHKAa HM YeTHIPeX akTHHOdaroB. Hackombko Boobule cnemHpuIHO B38aH 
mogelictBve ux c JTHK nau PHK B onpitax c ApyruMu KyJIbTypaMu, 10Ka MI 
He MOxKeM CcKa3aTb. B anTepaType Mo STOMy BOTIpocy Toxe HET yKa3aHuH. Hal 
H3BeCTHA TOJIbKO OHA paoora (”), B KOTOPOH TakxKe OTMeUaIOCb HHAKTHBUPYK 
mee WelicTBue JLHK u, cna6ee, PHK Ha autudaroppili aHTHOMOTHK OJHOFO ak 
THHOMUIeTa. Hamm uccneqoBaHua MposouKaroTcs. 


Ilocrynusio 
15 Il 1961 


UHMTHPOBAHHAA JIMTEPATYPA 


1T. ® Kyumosa, Mukpo6uonorna, Ne 4 (1961).? E. Hall, G. Asheshoy 
J. Gen. Physiol., 37, Ne 2, 217 (1953). 
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Jloxaagp Axagemun nayk CCCP 
1961. Tom 138, Ne 4 


BHO@®PH3HKA 


b. M. FPAEBCKAS u P. H. WIEJPHHA 


O MPHPOAE HEKOTOPbIX CTPYKTYPHbIX W3MEHEHHA 
B HAAMOYUEYHHKAX NOW BJIMAHHEM WYOHHM3MPYIOWENM 
PAJHMAWUU 


(ITpedcemasaeno axademuxom T. JI. JlbicenKo 29 XII 1960) 


B coppeMeHHolt uTepaType BaxkHaA POJlb B pasBUTHH JyueBoH peakILHH 
yprauu3Ma’ OTBOJMTCA CTPYKTYPHHIM HM (yHKIMOHAIbHBIM HapyWIeHWAM Haj 
soueunuKos (1-8), Mexyy TeM, XapakTep H IpHpoOsa USMeHEHHH STUX KEES TOL 
SIMAHHEM HOHMB3UpyloleH payualluu, BbIACHeHHe KOTOPbIX HEOOXOMHMO JA 
JOHUMaHHA UX 3HAYeHHA B OOMIeCH peakIHH OpraHu3Ma, MpOOJKAaIOT OCTAa- 
3ATbCA HEOCTATOUHO USYYeCHHbIMH. 

B nactosiel paOoTe uccieqoBaHbl MopdosmorMyeckNe H3MeCHeHHA, HaCTy- 
aioe MOA BIMAHHeEM palualHH B KOPKOBOM MH MO3TOBOM CJIOAX HafNOYed- 
quKa, HW CeaHa MOMbITKa BbIACHHTb, BbISbIBAIOTCH JIM STH H3MCHCHHA HETIO- 
SpeCTBCHHBIM BO3TeHCTBNeEM paqMallHH Ha STH OPFaHbl WIN OH O6yCJIOBJICHbI 
IMCTAHILMOHHBIM BJIMAHHEM. 

OnbITHI MIpOBOHIHCb Ha 6eIbIX MbIuUaX B BO3pacTe 8—10 Heeb, BeECOM 
28,8+0,9 r. )KuBoTuble NosBeprasucb OJHOKpaTHOMy o6myyeHuio B Jose 600 r 
apH caenyrouyux ycnosuax: 180 kB, 15 Ma, dusbTpel 0,5 mm Cu + 1 mm Al, 
paccToxHHe 30 CM, MOMLHOCTbh O3bI 30—35 r/m. Uactb %KMBOTHBIX OOsy4aacb 
PoTabHO, Y Apyroli rpynnp Mbwiel oOmyYaNach OOMaCTh HaQMOYedHUKOB, Y 
KUBOTHBIX TPeTbeli pyMbl OGTACTh HaAMOYVeYHHKOB SKPAaHUpOBasach U o6u1y- 
qaJIMCb OCTaNbHbIe yuacTKu Tera. KoHTpomeM CLyYKHIH HEOOYYCHHBIC *KHBOT- 
HbIe. DKPAHUPOBAaHHe OCYUIECTBAMOCb C MOMOMbIO CBHHILOBBIX MaCTHHOK TO.T- 
MmuHOH 3 MM. 

B pasuble CpoKH mocae o61yyeHua (2 4aca; 1: 2: 4; 8 u 30 cyToK) 2XHBOTHBIe 
J@KalMTHPOBAaIMCb, HaQMOUCUHHKH USBUeKAIHCb, OYHILAIMCh OT COCLHHUTEWb- 
Holl TKAHM, B3BeIIMBaIUCb U MogBepramuch rucTomoruyeckol OOpaooTKe. Ouxk- 
callus MpOBOsMIach B CHMpT-cbopMo/-yKcycHOM pacTBope B Mo_NpuKalnn 
Bpogckoro. IIpenapatsi okpatiuBarucbh To MeTOLy Mejiepa KuCJIbIM reMassAy- 
HoM. O6uLad N0Walb Ha MOYeYHUKOB HW UX OTIEbHBIX CJIOCB ONpeWeMANACh C 
MOMOILbIO MWwiaHuMetpa. B KayecTBe KpHTepHA, XapakTepH3ytolllero pasMep KiIe- 
TOK HM AJep, HAMM HCMOMb3OBaIOCb WIMPOKO MpHMeHACMOe MHOTUMH aBTOpaMil 
MaMepeHHe WMaMeTpa KseTOK H sigep (7°, *). Lan usMepeHHa pasMepoB KNeTOK 
HM KM€TOUHBIX Aep, a TakxKe TOMUIMHbI 30H KOPKOBOPO COA HAaAMOVedHUKOB, 
MCTIONb30BasIca OKYAAp-MukpomeTp. B kaxKJOM BapHaHTe OMbITa H3MCPAJIOCh 


Taoauna 4 

Uucwso a eee Cpeyqu. Bec Bec. Hagno- 
BapuanHT onbita 2Ku- Page Pa an Px HagmoueyHu- Py qed. 

BOTH. 3 KOB, T Bec Teva 
Koutpoub 42 28 ,8+0,9 — 5,4+0,5 — 1,8 
} 2 waca 8 25,4+0,5 3,4 6,220.6 40 254 
: 24 yaca 8 AG 2ate0a7 2,4 5,8=0,4 0,6 Dae 
| 48 uac. 5 24,0+0,7 4,3 8,0+0,5 Sy Sine 
; 8 Hel 18 22,8+0,8 0 8,6+0,6 4 Bed 


ive) 
pe 
poe 


He MeHee 200 KueToK u sagep. Tlonyuennbie pesybTaTbl ObiIM oOpadotaHl 
CTATHCTHUECKH. : 

Hamu oOnapyxkeHo Bo3pacTaHHe Beca HafMoueyHHKOB Mocre o61yueH 
(rad. 1). OrueTauBoe yBemm4yeHHe BeCa 2Kee3 OTMeYeHO yxe yepes 2 Yac 
mocne oO1yyeHus. B cBA3H CO 3HAYHTeIbHOH MoTepeli Beca OOyYCHHBIMH KH 
BOTHBIMH OTHOIMCHHE BeCa HaNOYCYHHKOB K Becy Ted 


dl ; BOSpacTaeT 10 Mepe yBeJIHYCHHA CpOKa OT MOMEHT, 
4b yi oOsyueHuA. AnaOrMyHble pe3yJIbTaTbI IMpHBOAATC 
ae A at pAOM aBTopos (°, fake ais 

| Leora Ke Hsmepenne o6meH miomlaqyy Hagnoyeuynnka 
| bieheaael MIoWaqeH e€TO OTJeIbHbIX co0eB (puc. 1) noKasan 
[heesteng hans: 4TO TIO, BAMAHHEM OOMerO OOyYeHHA K 4 CyTKaN 
a { 4 MIpOHCXOANT HEKOTOpoe oOmlee yBeIMYeHHe pasMcnmy 
HaMOYeGHUKAa, OOYCJOBJEHHOe TIaBHLIM OOpa3oM CO 
6 OTBETCTBYIONHM YBeJIHYCHHEM pa3sMepoB KOpKOBOTe 
it = es cuoa. I]noujaqb MosroBoro c0A B STOT NepHoy He 
} ; CKOJIbKO YM€HbIMaeTcsA. ; 
Hismepenne TOJMMHHbI pa3JIMYHbIX 30H KOPKOBOFe 


2 3 cuIOH y OOJYYCHHBIX MBIWeH B pa3sHble Cpoku Nocae 
ss BosyelictBu” 600 r (puc. 2) moka3aq0, 4TO pasMepb 
= KJYOOUKOBOH 30HbI Ha TpoTs2xKeHHN 30 cyTOK TocaE 

Puc. 1. JlecrBue penTre- o6ulyseHHuA CYIUIECTBEHHO HE MeHsIOTCA. TomuHHa ny 
HOBCKOrO OOsly¥eHHA B 203€ KOBOH 3O0HbI B TeYeHHE TepBbIX 2 CyTOK Nocwe oOmy: 
600 r Ha Moulaqb petro WeHHsL YMeHbUaeTcA, Yepes 4 cyTOK posepalaercs k 
SR Aug a cai, HOpMe, a B MocwexyioulMe cpokKH pesKo mayaer, 
cmoeB YMeHbINIeHHE TOJIMHHbI Moce OOYYeHHA OTMEYEHO F 

JIA CeTYATOH 30HbI. ITO YMECHbIICHHE OKa3bIBaeTCS 

HanOoulee OTUCTMBO BbIPa%KeCHHBIM Ha 4 CyTKH Hocae oOyYeHHA, B Tocae 
nytoulMe CpoKu TomUHHalceTYaTOH SOHbI NOCTeN€HHO BOCCTaHaBJIMBaeTCA. 

JA BLISCHeEHUA BOTIpOCa O TOM, BBISbIBAaIOTCA JIM 
Mopdoviormyueckue H3MCHeHHA B HaOYeUHHKaXx He- fa pbs 
MOCPECTBEHHBIM Je@HCTBHEM payHallH Ha *KeJeSbI WIM 
OHH BO3HHKAIOT B pe3yJIbTaTe JHCTAHILMOHHbIX BJIHA- 
HHH CO CTOPOHbI OOyYeHHOrO OpraHv3Ma, MpoOBoyH- 
JOCb COMOCTABJICHHe BbIPaxKeHHOCTH STHX H3MCHEHHH 
B HaQMOueyHHKax Mp OOUIEM OGJIYYCHHH KUBOTHOYO, 
IPH JIOKaIbHOM OOyYeHHH Kees HW IPH UX 9KPaHH- 
pOBaHHH HW OOMYYCHHM OCTaJIbHbIX yUaCTKOB Teva. 
OTH CpaBHeHHA MpOBOAHIHCh Ha 4 CyTKM Hocae o6- 
YHA B CBA3H C TEM, YTO B STOT CpOK Hccsenye- 
MbIe MOp*osornyeckHe H3MCHCHHA OKA3bIBaJIHCb HaH- 
6omee BbIPaxKeHHBIMH. ; 

OrmeyeHHoe paHee BospacTaHHe oOmeh nmi0maqH 
HaJMIOUCYHHKOB ObIIO MpHMepHO OMHAKOBbIM IIpH 
BCeX BapHaHTax OOyyeHHA (puc. 3a), YTO CBHeTeIb- 
CTBY€T O IIPCHMYICCTBEHHO JHCTAHIKMOHHOH Mpupore 
9TUX H3MeHeHHH. UTO KacaeTCA TOJIMIHHbI WYYKOBOH H 
ceTuaTOH 30H, TO H3MCHeEHUA, HacTyMaroulHe Ha 4 cyT- 
KH locale OOYYeHUA, ObIH HavOoVIee CHIbHO BbIPAarke- ; 
HEI IpH oOmleM OOmyueHuH. OTKAOHeHHA OT HopMprB PHC: 2. Helicrsue penrre- 
NOKAIbHO OOYYCHHBIX H SKPAHUPOBAHHBIX HAMMOVeY- Gog nore COAVUCHHA B NOs 

T Ha TOMLMHY Ksy6ou- 
HHKaX BECbMa HEBEJIMKH WM MpHOMM3HTebHO OAMHAKO-  Kosoii (a), nyuKoBoit (6) 
BbI (pc. 36). Orcioxa MOoxKHO MpeAMOOKUTb, YTO H CeTYAaTOH (6) soHEI KOpBE 
3TH H3MCHCHHA B OCHOBHOM OMpeeJIAIOTCA JHCTaH- HayMoueuHHKa . 
IHOHHBIM BJIMSIHHeM. 

YMOMAHYTOe BILE HEKOTOPOe YMCHbIeHHe MOULaM MO3roBoro clon Ha 
4 cyTKM nocue OOmero OOMYYCHHA COMpOBORKaeTCA 3HAYHTEBHBIMH U3MeHe- 
HHAMH pa3sMepoB KweTOK. B cayyae MOKaIbHO OOJYYeCHHEIX H 9KpaHHpOBaHHbIx 
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Konmp 
2 vaca 


r 


JNOYCYHHKOB 9TO YMCHbINCHHE OKa3bIBaeTCA BbIPAKeHHbIM MPHOJM3SUTeIbHO 
Boe cla6ee (puc. 4a). Takum o6pa30M, B 9TOM culy4ae, OUCBHHO, TakxKe 
eyeT MpH3HaTb JMCTaHIMOHHY!O IIpupoyy HacTyNaloulux H3MeHeHHi. 
CymlecTBeHHO OTJHYHbIC pesyAbTATHI ObIIM NOJYYeHLI pH usMepeHuU pas- 
POB AJep KM€TOK Pa3HbIX 30H KOPKOBOPO MH MOSFOBOrO Cul0eB Ha 4 CyTKH;Moce 
myyeHuaA. B To BpeMA KaK Apa KeTOK MO3SFOBOrO COA HaMOUeMHUKa 3a- 
THO H€ H3MCHAVIH CBOMX pa3MepoB MOA BJHAHHEM paNallHH, Apa KseTOK 
=X 30H KOPKOBOFO CJIOA OTYCTIMBO YMECHbINAIHCb Kak Ip OOMeM OOTyYeHHH 
[BOTHOFO, Tak H IIpH M€CTHOM 
3JCMCTBUM Ha HagMOueuHHKH. r 

OTH4HE OT STOTO B IKPaHH- é Cd m: Es a4 bes 
BaHHBIX 2KeJIe3aX 3aMeTHOe =, 
@HbUICHHE Pa3sMepoB sep Ha- 
FOaOCh Jb B ceTuaToH 3 
He, WH OHO ObIIO BbIPaKeHO > 
adee, YEM IIPH HeMocpercT- 
HHOM OOyueHHH Hagnoueu- / 
KoB (puc. 46). Sto o6cto- 0 
PIbCTBO TO3BOIAe€T Tpejno- : 
9KUTb, UTO YMCHbINeHHe pa3- Puc. 3. Jlelicrsue oO6mero Hu AOKaIbHOrO OOnyueHHs 
cae oe eee iene etre 
ee eeIBCETO BABUGHINOT) ‘ToRoro ee. (A) uw Ha TOJMMHY 30H KOpKoBoro CJIOA 
HOCpeACTBEHHOrO BO3RCHCT- (5). a — KoutTposb, 6 — oOmee oOsyuenne, 6 — 06- 


A pawvaluu Ha Haynouey- MyyeHHe HajmoueyHHka, 2@— 3KpaHvpoBaHve Hajyno- 
Ku yeunuka. / — HagmOueuHHK, 2— mo3sroBoi clon, 3— 


Odpaujaet Ha ce6st BHUMa- Ky6ouKOBan 30Ha, 4— TyuKOBaad 30Ha, 5 — CcerT- 


yaTaA 30Ha 

€ OTHOCHTeJIbHO BBbICOKaA 

HHOpeaKTMBHOCTb KJIETOK MOSFOBOTO CIO HAAMOYeUHUKOB, Pe Mp MOCTOAH- 
3€ PASMEPOB AEP MCHACTCA pasMep KJIeETOK. ITOT cbakT, MO-BHAMMOMY, OObsAC- 
€TCA TEM, 4TO pakMallMeH OCOOCHHO CHbHO 3aTparuBaloTCA CyOcTpaThl, BbI- 
MHAIOULMe CHeWHpHYeCKy!O TOPMOHabHYIO (PYHKUMIO, KOTOpaH B MO3rOBOM 
IECTBE OCYINECTBIACTCA B OCHOBHOM XpomadPHHHBIMM 3e€pHaMHM VIa3MbI 
TOK. 


SS Me Ss Be 


12 


11 


aad 


10 


ee onl ae a i's 6 2 


Puc. 4. Jlelicrsue oOmero, NoKaibHoro o6lyyeHHaA B jose 600 r 
H 9KpaHHPOBaHHA OONACTH HaMOUeUHHKOB Ha AMaMeTP KJIeETOK MO3- 
roporo cjioan (A) H sep KJleTOK KOpKoBoro H MO3roBoro cJloeB (DB). 
a@—2-—TO Xe, uTO Ha pue. 3. / — AuameTp Aep Mosroporo cog, 
2 — xay6oukopoli 30HbI, 3 — myuKoBOl 30HbI, 4 — ceTuaTOH 30HbI 


Tpencraprenupie MaTepHaJIbl, XApaKTePH3y!OUlMe HEKOTOPbI€ CTPyKTYpPHbIe 
| pet BO3HHKaIOUHe B HaNOUeUHHKaX NOX BAMAHHeM OOyYeHHA, 1103- 
oT sakMounTb, YTO CABMTH, saTparMBaoulne oOulHe pa3MepbI Haynoyeu- 
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HUKa H OTJCbHbIX 30H KOPKOBOFO CJIOA, a TAKXKE BEJIMYHHY KJICETOK MO3IPOBO. 
BeWLeCTBA, OMpeAeIAIOTCA TIaBHbIM OOPa30M BJIMAHHEM CO CTOPOHbI oGyye 
Horo opraHu3Ma. B oTaHuHe OT 9TOTO YMeHbIICHHe pasMepoB Ajep KeTOK, 
OloaeMoe BO BCEX 30HAX KOPKOBOrO BeLLeCTBA, OTParkKalollee, MO-BHMMOM! 
HapyleHue cnewnpuyecKkoh tbyHKWMM S9TOH TKaHH, CBA3AHO IIpeHMyLeCTBeHH 
C HeMOCpeCTBEHHbIM JeHCTBMEM PajMallMH Ha KOPKOBbIe 3JIEMCHTbI H MOITOM) 
ObITb MOXKET, OTHOCATCA K YHCY N€pBHYHbIX peakUMH, HMeIOULMX 3HaYeHHe 
BOSHHKHOBCHHMM JIYYeBOrO CHHApOMa B OpraHH3Me. 


VMucrutyT reneTuku Tlocrymusio 
Axayemuu Hayk CCCP 29 XII 1960 
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Jloxnzagn Axagemuu nayr CCCP 
1961. Tom 138, Ne 4 


BHO®H3HKA 


H. M. WATHPO u H. 6. CMHPHOBA 


NOACUET KJIETOK C AHA®A3SHbIMH MOCTAMH HW 
WEHTPHUECKUMH ®PATMEHTAMM KAK METOJ BHOJIOFMYECKON 
OWEHKH JO3bIl OBJIYYEHHWA Y MJIEKONMTAOUIAX 


(I]pedcmaeaexno axademuxom IO. A, Opaoeoim 4 I 1961) 


B uacTosuee BpeMA WHpoKO pa3padaTbIBaIOTCA pa3sJIMYHble usHyeCcKHe 
XHMHYCCKHE METOJbI, MO3BOJAIOULMe C BbICOKOM CTEM€HbIO TOUHOCTH H3MepHTb 
By U3JyYeHHA B BOSLYXe HIM MOFOWeHHYy!0 JO3y Ha (aHTOMe HM OMpeeHTb 
KoKE CIEKTP H3IyyeHHA. OnHako B pxAe ClyyaeB BOSHHKaeT HEOOXOHMOCT 
WIYYHTb CBEJCHHA O JOs8e H3MYYeCHHA, NOMyYeHHOH OpraHu3Mom, Oe3 mpesBa- 
(TeJIBHOFO H3MEPCHHA NO3bI B BOSAYX€ UH Ha (aHTOMEe, a TAKE OTBETHTb Ha 
MIpoc, HMesIO MecTo OOmlee HIM YacTHYHOe OOyueHHe Tena. B sTUX CAyYaAXx 
CeIOBATeIb H BPA OKA3bIBAIOTCA B 3aTPYJHUTEJIbHOM MOJIOKEHUH, MOCKOJb- 
} MeTONbI OHOJOFHYeCKOH MpWKM3HCHHOH JO3MMeTpHH paspaOoTaHbl BeCbMa 
a6o. HackobKo HaM HM3BeCTHO, B HaCTOAUIee BPpeMA HMeeTCA YBa ciocoba 
[CeHKM MOJYYeHHOH OPraHH3MOM JOS3bI: 10 HaBeJCHHOM pauOaKTHBHOCTH H M0 
KHLIM peaKILHAM. 

Tlepspiii MeToy UCMOUb3yeTCA ANA OLCHKH MOTIOWeHHOM O3bI HEHTPOHHOTO 
YYeHUA W Halle] MpakTHyecKoe mpuMeHeHue ('). DTOT MeTOA He Mo3sBONAeT 
TAaHOBHUTb, ObIO JIM OOMYYeHHe OOWIHM HIM JIOKAaJIbHBIM. 

Bropoli MeTox OnosorMyuecKON JOSHMeTPHH OOeCIIeHUBaeTCA BbICOKOH BapHa- 
IbHOCTbIO HHTCHCHBHOCTH KOXKHBIX peaKIHH, CyObeKTHBHOCTbIO HX Y4¥eTa. 
-Panee 6blulo MOKa3aHO, YTO MpOWUeHTHOe COsepxKaHHe KJIETOK C MOCTAMH H 
(CEHTPHYECKUMH (PparMeHTaMH HIM TOMbKO C @parMeHTAaMH B SMUTeEHM poro- 
(IbI MBbILUH JIMHCHHO YBeJIMUHMBaeTCA MpH PeCHTTeHOBCKOM OOJYYeHHH B 038aXx 
‘100 no 400 r (7). Hostomy Ka3as1ocb BO3MOXKHBIM IIPHMCHUTb yKa3aHHBI KpH- 
pu Aa OnoNOrMYeCcKOH OMeHKU LOSbI OOyYeHUA. OMHAKO AA STOTO HYKHO 
IO BbIOpaTh Oomee yNOOHbIM IA WpakTUYeCKUX WeseH TecT-OObeKT HM MpoBe- 
ITb, HMCeT JIM MeCTO (H B KaKOM JMama30He 03) OOHAPy2XKeHHHI Ha STHTEIUU 
POBUILbI XApakTep Jo30Boli 3aBucuMocTH. B KayecTBe TaKoro OObeKTA OBI 
qOpaH SNMTeIMH KOK yxa. 

ONbITbI MPOBOANIHCh Ha OeNbIX MBIMIAaX OOOerO TOa BeCOM 10—14 r.. Ku- 
THBIC MOJBepraucb TOTAJIbHOMY P€HTTeHOBCKOMy OOsyu4eHHIO B o3ax 100; 
10; 300; 400; 500 u 700 r wa annapate PYII-1, 200 xs, duaptppi 0,5 mm Cu 
(0,75 wm Al, MomuoctTb no3bt 50 r/MuH, pacctosHue 40 cm. IIpu BosyeicTBuu 
nose 900 r npou3BOAHIOCh MOKaIbHOe OOyYeHHe TOJOBbI, OCTAaJIbHbIe YaCc- 

Tela ObWIM SKpaHHpOBaHb!, TO 3HAYNTeCJIbHO YBeIMYHBAO BbIKHBACMOCTb 
ae Hn. 

Ycnosua oOstyyeHua B OOCHX Tpynmax ONBITOB ObIH OMMHAKOBHI. 

B mpoBexeHHBIX OMbITaX XKHBOTHBIX 3a0HBaIM B 10 wac. uepes 6—7 HEM 
ene OONyYeHUA,. KOra MHTOTHYCCKAA AKTMBHOCTh JOCTHTaa JOBOJbHO BEI- 
KOTO ypOBHA, ITO 3HaYHTeJIbHO OG6eruvsIO ToycueT KeTOK c adeppalluAMH. 
BBECTHO, YTO IPOOMKHTENbHOCTh WHTCPKHHC3A B SMMTeIMH KOK MbIWeH 
iBHa MpumMepHo 25 quam (°). Ilocne o6nyyeHuA ona yBeM4unBaeTcaA. Takum 


TAH, rt. 138, Ne 4 945 


o6pa30m, OepA MaTepua JWIAd HCcMeqOBAaHHA Ha 6—7 jeHb Nocae OOMyYeHH 
MOXKHO ObITh YBEPCHHBIM, YTO MOACYeT KMeTOK C abeppallMAMH IIpOH3BOLHIH 
TI€pBOM Tloce OOJyYeHHA MUTOSE. ) 
J\1a WuToMOrHYeCcKOrO aHaIH3a MpHTOTOBAIH TOTAIbHbIe MpelapaTbl 31H 
TeIMA KOKU TO MeToRy Kayyzpu (*) c HeKOTOpbIMH MOdH@uKayHAMH. Kycouk 
yxa (pukcupospanu 1,5—2 uac. B cmecu Kapuya, a 3aTem nepenocuan B 10 
20% pacTBop yKCycHOH KUuCJIOTHE MH JepxKalH B HeM B TeyeHne 2—3 cyTO) 
IIpH KOMHaTHOH TemnepatType. Kycouku norpyxXasH B BOY H NOX you cH 
yaa OTICIAIM SIMTeEIMHN OT NOLIeKauleH COCIMHHTeIbHOH TKaHH, a 3aTeM I 
BOSMOXMKHOCTH yaAH CaMbIM BeEpXHHH COM OTMUPaIOWHX KJeTOK SMMTeH 
Ilpemapats! okpauimBaau reMaToKcuIHHOM Kapauun win Opmuxa, o6e3B0xKH 
Bald B ciupTax (70 u 96° no 3 muH.), 3aTem nepeHocumH B 100° cnupt, oct 
pOXKHO HaJIHTHIM Ha COM OepraMOTOBOrO Maca, H WepxKaJIH B CHUpPTe, MOKA Ip 
lapaT He norpyxKaica Ha WHO. Ilocme storo Kycouek NepeHocuin B OepramMoT 
Boe MaCJIO Ha H€CKOJIbKO MHMHYT (MOXKHO OCTABHTb Ha CYTKH) M 3ak0UaI 
6alb3aM, yKaqbIBad MpenapaT Tak, YTO Oa3abHbI CMON SMMTeEIMA Obi OOP 
meH KHu3y. IIpHroTOBJIeHHble TAKHM MeTOJOM TOTAJIbHbIe MpenapaThl SMMTeH. 
ABJIAIOTCA XOPOWHM OObBEKTOM JIA THCTONOrMYeCKOrO aHausa. | 
Y KaxkKOro %KUBOTHOTO MOACYHTHIBAIH IpOWeHT KJI€ETOK C MOCTAMH HU alleH 
TPHYCCKHMH (parMeHTaMH WIM TONbKO C (parMeHTaMH cpequ MpHMepHi 
100 keToK, HaXOJMBIUHMXCA Ha CTaqMAX MNO3qHeH aHada3sbl HU paHHeH TeJIC 


basi.) Ouenky O H m MpoBOAMIM MO CMeAyIOULHM (opMywaM: 6 = + 2 


(rye @ — orknoneHne IIPOWeHTa KJI€TOK C XPOMOCOMHBIMH aOeppallHAMHU y ak 
HOO X%KMBOTHOPO OT CpeHEFO MpOUeHTa TAKUX KJIETOK MIA BCX 2KUBOTHEIX Ppyiih 


6 
A — UNCJIO AUBOTHBIX B rpymne) Y amen ha IIpu BbIYHCJICHHH CpeqHer 
. 


KBapaTHYHOTO OTKIOHeCHHA La? yemmmH Ha n — 2, 4TO B COOTBETCTBHH C pac 
mpeneteHwem CrbioseHTa oOecneyuBaeT MomanqaHve B WHTepBal +O 68,37 
Bapuant (°). | 
Ta6auna 1 : 


Cofepxkauve KuleT OK C aHadasHbIMH MOCTaMH, alleHTp HYe€CKHMH (parMeHTaMH B SIMMTeHY 
KOXKH yXa Mbllel Mocwe peHTTeHOB CKOrO OOsyYeHuA 


100 r 200 r 300 r 400 r 500 r 700 r 900 r Koutpo: 


Uncao 
KJI@TOK 0,314 
% 6,90,97113,8£1,6)" 2278 131 623,77) 99, 4-3 70/49. O24, oN G2, 0-0. 2) Ones 

Unico 
3KUBOT- 
HbIX 6 6 3 4 6 9 9 6 


PesyubTaTbl ONbITOB MpeAcTaBeHb! B Taba. 1. MoxHO BUeTb, 4TO B Mall 
30He 03 oT 100 u go 900 r npoueHT KueTOK c aGeppalHuaMH BospacTaeT HHEH 
M MOxeT ObITb OMCcaH ypaBHeHnem P = 0,08 D (rye P — uncao KeTOK c xpe 
MOCOMHBIMH adeppallHAMH B MpowenTax, a D — 03a B peHTreHax). 

Y HeoOyYeHHbIX MBIWel B SMUTeIMM KOKM KeTKM Cc aGeppallHAMH M1pakTI 
yecKH oTcyTcTByioT. M3 6 oOcaeqOBaHHBIX KOHTPOJIbHBIX MbINeH (y KaxKIC 
MbIINIM MoycuuTbBaIH 100—250 anada3) TombKO y OAHOM Obl OOHAPyxKeHbI JE 
KJI€TKH C MOCTAMH 623 alleHTpH¥eCKHX (cbparMeHTOB. | 

IIpeqnaraemptli MeToq MoxeT ObITb UCMOMb30BaH JIA pelleHuA BOTpoc 
HMeJIO JIM MecTO oOmlee WIM YacTHYHOe OOMyYeHHe Tesla, CCIM IpHHATb, 4 
AAHHbIC, MOMYYCHHbIe Ha SINHTeEIMH POTOBHIIbl, CIpaBeIMBLI HM WIA IMMTeI 
KOXKU. Bpo 1WoKa3saHo, YTO TOAbKO HeMocpeACcTBeHHOe OOIyYeHHe BbISbIBAa 
oOpas0BaHHe XPOMOCOMHBIX MepecTpoeK B KeTKax (°-°) m 4YTO 4UMCHO KJIETOK 
aOeppalWAMM B aHHOM YUAaCTKE He 34BUCHT OT pasMepoB JONOHUTeIbHO 06 
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eMBIX yuacTKoB Tea (°~°). [1p HeoOxoxuMOcTH ONpeseUTbh, MOABeprasoce 
| KUBOTHOeE OOMIEMY WH MeCTHOMY OOJIYYCHHIO, HYKHO MNpOBeCTH WHTOJOrH- 
cKuli aHamu3 KJIeTOK 9MUTeIMA KOX%KU W3 pasHbIX yyacTKoB. OOuapy2xKeHne 
ypaxKeHHBIX KJI€TOK B KaKOM-JIMOO yuacTKe 6yeT CBUAETEIbCTBOBAaTb 00 ero 
smysenuu. Kak oTMeyasocb BbILMe, B HOPMe B SIIMTCMM KOH KCTKH C aHa- 
A3HbIMM MOCTAMH HM (parMeHTaMH IpaKTHYeCKH OTCYTCTBYIOT. 

BaxkHo NosuepKHYTb, YTO MCTOA MOXKET OITh NPHMeHEH JIA OWCHKH BevIH- 
{HEI JOSbI PaSMUHLIX BHJOB HOHUSHPYIOWeH pasMallMH, MOCKOJbKy pasHble 
3JIVYCHUA BbISBIBAIOT OMHOTHMHbIC XPOMOCOMHBIC adeppaunu. B cBxa3M C 3THM 
\BHUKaeT HEOOXOJUMOCTh JonowHuTembHOrO usyueHuA OBS (oleHKH On0- 
prHueckol sdeKTHBHOCTH) B OTHOWCHHH HHAYKUMH aCHMMCTPHYCCKUX BHYT- 
W- H Me2KXPOMOCOMHBIX OOMCHOB H JeselMi, BesyWIMX K OOpasoBaHHio aHa- 
a3HbIX MOCTOB HM alleHTpHYeCKHX (parMeHTOB B SINHTeHM KOH. 

Metoq uMeeT CyUIeCTBeHHBIi HeOcTaTOK: OH JaeT IpeCTaBJIeCHHe JIHHIb 
jose payualuu, mormowenxHol B koxe. Ecau xe JOA MATKOTO H3AyueHNA 
eMKa MO CpaBHEHHIO C XKeCCTKHM, Pe3YJIbTATbI HCCeNOBAHHA HE TMOSBOJIAIOT 
ATb IIPaBHJIbHY!0 OWCHKYy OSbI OOYYCHHA BHYTPCHHUX OPTaHOB. CxoyHas CcH- 
yallusl MOYKET HMCTb MeCTO IPH BOSJCHCTBUM XACCTKUM M3MyueHHeM, Kora 
OrOULeHHAas 1038 B Koxe OyJeT MeHbIle, ¥EM B rayOuHe Tea. CeqyeT, o0HaKO, 
TMCTHTb, UTO B3ATHE OMOMNCHH Take H U3 APyruX ysacTKOB, HalpuMep KOCTHOrO 
o3ra PpyAHHbI, YaCTHYHO yCTpPaHAeT STOT HEMOCTATOK MeTOIA. Tak Kak 4HCJIO 
jeTOK Cc aGeppallHAMH B Pa3HBIX TKAHAX MOMKET ObITh Pa3JIMYHBIM MPH BOS- 
CHCTBHH OJMHAaKOBOH Jo3s0H payualluu, TO AA UCHO/MbSOBAHHA KOCTHOrO 
(03a HYXKHO NOMYYUTb NOZOBy!0 3aBHCHMOCTb achdekTa, MoAOOHO TOMY Kak STO 
IO ClelaHO JA SMUTeIMA KOK. 

Bo3MoxKHOCTH IIpHMeHeHHA MeTOJa OFpaHHUeHb! JMala3s0HOM Ao3 LO 1000 r. 
Aero, He MO3BOAAeT ONCHUTh Nosy OOMyYeHHA B OWMaxKanUIMe MocTe Bo3qeH- 
TBUA CPpOKM W3-3a 3HAaYHTeIbHOTO yrHeTeHHA MHTOTHYCCKOH A@KTHBHOCTH. 

OueBuHO, OJHAKO, YTO paCCMOTPeHHbIM MeTO, HECMOTPA Ha CBOW HeocTaT- 
‘H, OTKPbIBaeT HOBbIE BO3MOXKHOCTH AVIA 6uoMOrHyecKOH JOSHMECTPHH. 

ABTopbl BbIpaxkaloT ryOoky!o OlarojlapHocTb 3. A. Tpaesckomy 4 
\. A. Hefibaxy 3a oOcyxgenue padoTn, E. A. Jlanzep u M. VW. Anywes- 
‘KOH — 3a TEXHHUYECKYIO MOMOLIb. 


Vucrutyr mopdosormm xuporupix um. A. H. Cesepnosa Tlocrynuuo 
Axajemuu HayK CCCP 3 I 1961 
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Jloxaaym Arayqemun nayr CCCP 
1961. Tom 138, Ns 4 


P. A. WIHPLIOBA 


JIEMCTBUME WH MOCJIEQMEACTBHE PAXHOAKTHBHOrO H30TONA 
CTPOHUAA-90 HA PACTEHHA 


(ITpedcmaeaeno axademuxom H. B. Tiopunoim 2 XI 1960) 


Se 


Jlelictaue payMOakTHBUbIX BeULeCTB Ha PaCTHTeIbHbIM OPraHH3M He orpa 
HHYMBACTCA TObKO TMepBbIM MOKOJCHHEM, a T1polosnKaeT oOHapyKUBaTbes 
WM Ha pacTeHuaAx mocwenyiouy“x mokomenuh (1, %). 

BuIMAHHe paMOM30TONOB Ha (pacTeHuA 3aBMCHT OT KOHMeHTpalLAn payno 
AKTHBHOFO BelecTBa BO BHeWIHeH muTaTebHOH cpene (*, *). pu Kkonnentpa 
WHM payuoakTHBHbIX BewlecTB OT 10~!° no 10-* Cu na | kr ua 1 at NHTaTeTbHOr 
cyOcTpata MHorga HaGMO,aeTCA CTHMYJAWMA pocTa HM pasBUTHA pacTennit. A 
B OO/bUIMHCTBE Cy4aeB JWIA STOFO MHTePBANa MaMbIX 03 PaMOAKTHBHbIX Be 
UeCTB KaKHX-JIHOO MOCTOAHHDIX cieyHpuyecKHX H3MeCHeHHH B pasBUTHU pacTe 
Hu He HaGmoganocb (°). IIpu koHWeHTpallHu paj\MOaKTHBHbIX BeulecTB OT 10> 
no 10“ Cu na 1 a uau 1 Kr mutratenbuoro cy6cTpata HabmoLaeTcA NoBpexkje 
HHe pacTeHult (KOPHeBLIX OKOHYAHUM), OCTAHOBKAa B pocTe, paHHee I[BeTeHHe 
Bera-u3yyenue paya u3otonos: P*, Cat®, $35 Sr89, Sr°? y HEKOTOPbIX py 
rHX — BbI3bIBaeCT NOBPeKJCHHE PeIPOLYKTHBHLIX OpraHoB pacTeHul, IpHBons 
mee HHOra K Oe33apOJbIMIeBOCTH CeMAH. 

Hamu B 1958 r. Opin MpoBeeHbI ueceOBaNUA arpOXMMH4YCCKOH u payuo 
OuoNornyeckol xapakTepucTuku Sr®°, B onpirTax c MINeHHLeH, JIbHOM, PpedHXxol 
WM TOpOXoOM Obi MCMOb30BaH paqvoaKTHBHbId usoTon Sr®® B KouHMUeCTBeE OF 
10-* no 10-* Cu na 1 kr mouBpt. OnHako pu STHX 03aX paqNoaKTHBHOTO BeMle 
CTBa y pacTeHHA He OOHAPYXKHBAOCb OTBETHOH NOMOMKUTeMbHOH HIM OTPHILa 
TeCIbHOH peakilHHu. 

B onpirax 1959 r. 6bWIM UCHOMb30BAaHbI LO3bI paMOcTPpOHIUNA B Oovee LIMpO 
KOM J\Mana30He (70 6-107? Cu na 1 kr nousnt). UccneqoBanua MpoBOMWIHCb I 
YCNOBHAX BereTalMoHHoro foMuKa Mucrutyta KkopMos uM. B. P. Bunpames 
Cc pacTeHHaAMu mueHumbt copta Mockosckan, ropoxa copta Caxapupilt Kura 
JopckHit H rpeanxu copta IatuaoscKkaa. Bce pacTrenua mepBoro MoKoOeHHS 
BbIPalLMBaIuch B Cocyyax emKocTbIO 3,5 Kr MOUBbI, a BTOPOrO NOKOMeHHA — 
B cocyyax Ha | Kr nouBbl. 3a NepBoe NOKOeHHe MbI IpHHuMaem Te pacTeHuA 
KOTOpbIe Ob BbIPAULeHbI Ha mouBe co Sr®”, 7. e. MOABepramuch HeMocpeACTBeH 
HOMY payualMoHHomy Bo3yelcTBuw. IIpu u3y4enun mocesxelictraua (BTopo! 
mokoweHHe) Sr®® B mouBy He BHOCHICA. 

B ombitaxX Hcnomb30BaHa CYrIMHUCTaA epHoBO-noAs0mucTad mouBa (pk 
coleBoH BbITAxKKA 4, 6, rHApomMTHMYeCKad KUCMOTHOCTD 3,58 mM-9KB Ha 100 | 
MOYBbI, CMKocTb morwoureHuA 14,04 m-3kB Ha 100 r nouBbl, creneHb Hacbl 
meHHocTH ocHoBanusamu 70,63%). Kucaotuocrb nouBbl Oblia HeHTpaM30BaH. 


* 
BHecennem 10 r CaCO, na cocyy. Pagquocrpouuuit B Buge pactBopa cou SrCl 
BHOCHJICA HeMOCpeCTBEHHO B MOUBY Mp HaOMBKE COCYOB HM TULATebHO Tepe 


* 
MeLIMBayIcA CO BcemM oOObemMom nouBbI. IIpenapat SrCl, coxepxkan BbICOKY! 
YHe@IbHYIO AKTHBHOCTh HW IipakTHYeCKH He MMe MpuMecelt HepayqnoakTHBHbl. 
Bell ECTB. 
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|io3a Sr® (mCu 


Taouuna 1 


Coyepxxanue Sr B pasiMgHbIxX “aCTAX pacTeHHH MMeHHIbI, rpeyuxH 
MW ropoxa (B THIC. uMM./MHH. Ha 1 Yr BO3]yuIHO-cyxoro BemlecTBa) 


Kyaptrypa Ha 1 Kr Cooma ety Cemena 
NOYBHI 
Ilmenuna 3,0 381 ,0 68,9 28,6 
6,0 (USD VaR Led) 
Tpewuxa 3,0 eva) PRAT 13,9 
, 6,0 2068 , 0 397,6 22,0 
Topox 3,0 1578 ,4 866, 6 81,3 
6,0 2000,8 1931 ,6 209 ,6 


PajuoakTHBHOCTb B paCTHTeJIbHOM MaTepHase ONpeselAacb Ha TOPLOBOM 
yeTunKke T-25-B®JI. Hapecka B 50 mr w3MeJIbYCHHOTO PaCTHTeJIbHOFO MaTe- 
Hala pasMellalacb paBHOMepHO B YallleuKe, H3POTOBJICHHOH M3 PeHTTeHOBCKOH 
wieHKH. Uamreyuka HMewIa NOBepXHocTb, paBHyio | cm®. M3mepenue payuoak- 
‘MBHOCTH IPOW3BOQHJIH C yYe€TOM BpeMeHH, B TeyYeHHe KOTOPOrO ycTaHaBJIH- 
JaeTC PaBHOBecHe MeXKJly MAaTepHHCKUM HM OYepHAM HyKsusamu Sr°? nw Y°*°. 


3 mepecueTHoe ekayHoe ycrpolicT- 
(0 «PAOKC Obi BMOHTHPOBaH Top- 
loBbIi cueTUHK T-25-Bb@®JI, ro m03- 
OIMIO H3MePATb BbICOKHe YPOBHH 
JaHOAKTHBHOCTH OOpasloB. PaccTo- 
IHMe OT OKHA c¥eTUHKA JO OOpasia 
IO 2 CM. 

~O xapakTepe jelicTBHa Hu Tocae- 
leficrBua Sr®° Ha pacTHTeJIbHbIM Op- 
aHH3M CYJHIM Ha OCHOBaHHH (beHo- 
lOrHY¥eCKHX HaGOFeHUuH, ypowaA U 
VACTIPCENCHUA PaMOCTpOHWMA 10 
pranaM u uacTsam pacteHuli. Heo6- 


TaOauna 2 


J\eficrsue payHocrpoHuus Ha ypoxal ropoxa 


| Bo3jy.-cyx. Bec 


BapuanrT per! 
Fe BererT: maccal 606n1 
KoOHTpoOub 6,6 Dy? 
Sr® 3 mCu na 4 kr mO4uBBI 6,7 iaal 
Sr® 6 mCu Ha 1 kr no4uBBI 7,0 Sei 


‘OMMMO OTMETHTb, YTO XapakTep pacipezenenua Sr’? no opraHaM Mu yacTAM 
ACTEHUA AHAJOPHYeH paclIpeMeeHHIO HM HAaKOMNJICHHIO PaHOAaKTHBHOTO H30TO- 


mM Ga**, 


Jlanupie 0 coyepxKannu Sr°? B pacTeHuAX MMICHMIIbI, PPeuHXU MH TOpoxa UpH- 


enenpi B Taw. |. 
Kak wW lMpeynosaraocn, 


normomeHHe Sr°° “3 BHeMIHeH cpesbl y pacTe- 


(Mi ObINO pasmuaEbEIM. Bombue Bcero PaXMOCTpOHUMA ObIIO OOHApy2KeHO y 


Traouy wit di 


Conepxxanne Sr® B cemeHax rpeuHxH, 
Weuuubl MU ropoxa (MCu Ha 1’ B CyxX. Beul.) 


5 

‘ Kysbtypa 3,0 mCu/Kr 6,0 mMCu/xr 
: _ 

|peunxa 0,23 0,37 
huennua 0,5 AO 
lopox 1,36 3,5 


ropoXa, MeHbINe y MIMWeHHII wu HaH- 
MeHbIllee KOHYeCTBO y rpeyuxH. Ecun 
paccMaTpHBaTb pacmpegemenue Sr®? no 
yacTAM pacTeHHli, OOHapyKuBaeTcs, 4TO 
B BereTaTHBHOH Macce coyepsKaHue pa- 
JMOCTPOHUMA OKa3al0cb 3HaYHTeJIbHO 
Gombmle, 4eM B 3epHe. C yBesmH4ueHHeM 
KOHICHTpalluH paluOaKTHBHOFO Belle- 
CTBa B IIHTAT€JIbHOM pacTBOpe JO u3- 
BeCTHOTO IIpejlela COOTBETCTBEHHO BO3- 
pacTaeT HM ero coyepxkaHHe B pacTe- 
HHH. 


B ompite c paCTeHHAMH MWeHHUbI H rpeynXH TepBOro NOKOJIeHHA, axe Ipu 


(@KCUMaJIbHOM KOHWeHTpauuN Sr®? (6-10-? Cu na | kr mouBBI), He OBO O6HAa- 
'YKeHO KaKOro-IHOO OTCTABaHHA B pocTe H Pa3sBHTHH NO CpaBHeHUIO C pacTe- 
WAMH KOHTpOJIbHOrO BapuaHTa. PacTenusa Oblwiu yOpaHbl B cpa3ze MomHOH cne- 
octu. JlanHbie 00 ypoxkae NUICHHUbI H PpeyHxXu MO BapHaHTaM He OTMHYAIHCh 
T STHX 2KE JIAHHBIX JIA KOHTPOJIbHBIX BapHaHTOB. B OTIMUHE OT NMICHHIUbI H rpe- 
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uAXH y pacTeHuii ropoxa c yBeiM4YeHHeM KOHUeHTpanan Sr°° B nATaTesbHC 
cpeye Bec 3epHa CHH3HJICA B 2 pasa (TaOz. 2). B ompite c ropoxom HaOmogana 
TeHJeCHILMA pacTeHHH JO HeKOTOpoli creneHHu KOMICHCHPOBaTh CHWKCHHE BEC 
3epHa yBeJIM4eHHeM Beca BereTaTHBHOM MAaCCHI. 

Jina usyyenua nmocaeyelicrsua Sr°° Ha pocT M pasBHTHe pacTeHHii Opin 
MCHOJIb30BaHbI CeMeHa ypoxaa pacteHul 1959 r. K Momeuty BpiceBa (1960 r 
ceMeHa CoJepxKaJIH 3HAYHTeIbHOe KOJIMYECTBO pagMOcTpoHuHA (Ta6n 3). 


H 

Puc. 1. Paspurve pacreHHii Broporo NOKOWIeHuA Topoxa (a), MMeHHUE (6) u rpewuxn (e)- | 
Jlosa Sr® 8 neppom moKOJieHuH (MCu Ha | Kr mouBpl): NoNe 67, 62, 74—0; NiNo 66, — 
78—6,0; NoNe 64, 70, 75—3,0 


B mpouecce pocta u pasBUTHA OOHApyXHOCh, YTO pacTeHHA TOPOXxa B ca 
MOM paHHeM Bospacte (1—2 HacTosliMx JucTa) IpH BHeceHuH 3 MCu Ha | K 
MOUBbI CTaIH CTpalaTb OT JyyeBOrO NopaxkeHua. Cemena xe, B3ATBIC C pace 
HHH, BbIpauleHHbIX Ha cpeye, cosepxauleH 6 MCu Ha | Kr MOUBBI, CoBCeM Hi 
B30lIH. Ilo BHeLIHHM TIpH3HakKaM MOJOAbIe pacTeHHA ropoxa ObWIH CHJIbHt 
J@POPMUPOBaHbl, HaGMOaIacb KOHTPaCTHaA MO3AHUYHOCTb JIMCTbEB. Kory 
NOABWJICA 4-H HACTOAMMH JIMCT, STH BHEIMHHe IpH3HaKH MOCTeENeHHO HCYeESII 
OWHaKO pacTeHHA JO KOHIa BereTallHH OTCTaBaJIH B pocTe OT pacTeHHH KOH 
TPOMbHOTO BapHaHTa M aH 3HAYHTebHO MeHbUIe cemAH (puc. | a, Tabu. 


Ta6auna 4 
Tlocnenelictaue Sr®? na ypomalt ropoxa 


Bo3q.-cyx. Bec (rf Ha cocyg) 


ee oa Uncno | Uucno 
o3a Sr 5 t-Mm noKoneHH | 6o60n | ceman| Berer. i 
, Macca 606nI cemeHa KOpHH } 
q 
KouTpowb 6 11 AyD) 3,4 250 PART | 
3 MCu Ha 1 kr moUBBI 4 6 3,0 1,6 1,0 ea 
6 mCu wa 4 kr mouBBI He B3OLIWJIN 


Pesko OTPHIaTeJIbHOe NocmeelicTBue Ha pocT pacTeHuii ropoxa HaOMO, 
JOCb IPH KOHUCHTpalMH paqMOCTpOHUHA B MHTAaTeIbHOK cpeze 6 MCu ua I 
MOYBLI. OuHaKO TIpH HeMocpesCTBEHHOM BJIMAHHH paqHOcTpoHMA Ha pac 
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> Ob MOJyYeH ypoxkaii cemaH, cocTaBustomui 71% oT ypoxasn pacTenuit 
OHTPOMbHOrO BapuaHTa, TOra KaK BO BTOPOM NOKONeHMM pacTeHUsA ropoxa 
ake He B3OLIJIH. 
_ OTKMOHEHHA B pocTe y pacTeHHH NWeHHII NO BapHaHTaM HaMeTHJIHCb B 
ze KYICHHA. OTKMOHCHHA ObIIM 3HAYHTEIbHI Y paCcTeHHi, BbIPalleHHbIX Ha 
WTATeJIbHOH cpeye, cozepxameh Sr®® B yose 6 MCu ua | kr nouBH. Pactrenus 
TOrO BapHaHTa OlIbITa UMeJIH Oomee BbICOKOe KymleHHe (3—4 noGera KYyINeHHA 
potus 1—2 y KOHTPOJIbHBIX), WIMpHHa JMCTOBOM MWwaCTHHKH YMeHbIIMIacb B 
pasa. OrcTaBanue B pocTe pacTeHHli NMICHHIIbI IpOMOMKaNOCh JO KOHIa Bere- 
auuu (puc. | 6). 

B onbite c rpeunxol pa3sHHUbl B pOCTe H pa3sBHTHH pacTeHHi MO BapHaHTaM 
ie HaOsmtoZanocb (puc. | 8). noR 

Bomee cHabHOe TOKcHYeCKoe JCHCTBHE paqHOCTPpOHUNA Ha TeHepaTHBHbIe 
praHbl y TopoXa, MO CpaBHEHHIO C MMeHHUeH H TpeCYHXOH, MOKHO OODACHHTb 
a3 JIMUHBIM HakonweHuem Sr®° B pacTeHuax. Tak, B Bapuante c 6,0 mCu Sr®? 
a 1 Kr MOYBbI B cemMeHax Tropoxa Ha | Pr BO3ZYyUIHO-cyxoro BellecTBa HaKallIH- 
JaloCcb B 3,0 pasa Ooubme Sr®°, vem B ceMeHaXx NWIeHHUBI, HB 10 pa3 Gombute, 
eM B C€MeHaX rpeuHXH. . 

ABTop mpuHocuT OaroqapHocTb mpod. A. B. CoKososy 3a pyKOBOJCTBO 
adoTOH. 


Tlocrynusio 
“ ; 2 X1 1960 


UAMTHPOBAHHAA JIMTEPATYPA 


JIA.T, Ilecraxos. ©. %.WUsanosa, H. UW. UlMmentbrosa, Mas. TCXA, 
No 1, 165 (1955), 2 A. f. Wlectaxos, IT. ®.Uspanosa, H. XH. WimenpKosa, 
Asp. TCXA, Ne 4, 29 (1958). % A. B,. Coxoaos, Meuenpie aTombl B HCCeO0BaHHAX MH- 
’aHUA pacTeHuit HW npHmeHeHHe ynoOpenni, May. AH CCCP, 1955. *B. M. Kaeuxos- 
sku, HW. B. Ty aaxkun, O nopesenuu pafvoakTHBHbIX MpOAyKTOB TevIeHHA B MOUBaX, 
iX NOCTYMJleHuu B pacTreHuA H HakonweHHH B ypoxae, Msn. AH CCCP, 1956. ® L. P. Ale 
xander, Agronomy, 42, Ne 5, 252 (41950). 1 
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Workasagqn AkaReMUM HAayYK CULE 
1961. Tom 138, Ne 4 oy 


BHOXHMU A 


VW. Jj. ABAHOB 


POJIb AJICOPBLLIUH B BOSHHKHOBEHHH MOJISPOTPA®HYUECKOH 
BOJIHbI BEJIKOB 


(I1pedcmasaeno axademukom A. H. Onapunoim 26 XI 1960) 


B page pador Bpauaka (1, 2) mokasaHo, YTO 34BMCHMOCTb CYMMapHOH BbICOTDI 
o6eHX CTYMeHeH BOMHEI O€JIKOB OT HX KOHUCHTpalHH HalOMMHaeT ascopOuHOH-| 
ityio usoTepmy JIsHrmiopa. B cBa3H Cc KOMIONHOM CTpyKTypOH OeKOBbIX Be-) 
I@CTB MHOPHe HCCIEXOBATeIM CUHTAIOT, YTO BOTHA GeIKOB HMeeT aycOopOlHOH-| 
Hpiii XapakTep, T. €. BO3HUKaeT B Mpouecce aycopOunn Semka (KaTamu3aTopa) 
Ha MOBePXHOCTH 3apAxKeCHHOM KalIM pTYTH. . 

UccneoBaHvAMU YeICKOM IKOMbI NOMApOrpadpucTosw OblO NOKa3aHO, TO! 
BOJIHa OIKOB HMe€T KaTaIHTHYeCCKHH XapakTep, T. €. CBA3AHA C BbIJeJIeHHEM | 
soqopoya Ha KaToge. V3 pcex PyHKUHOHAIbHbIX Ppyll MoweKyJIbI OesKa, B Ha- 
cTosmee BpeMaH ycTaHoBAeHo, 4to S — S- nu SH-rpynmpl urpaioT ocHOBHYt0) 
pOwb B Mpowecce BOCCTaHOBJICHHA MPOTOHOB Ha KalleIbHOM 3JIeKTpOre. 

Mo-puquMomy, cysbruypusbuble pynnbl HakwaqbBaioT Ha TMomAporpa-| 
(buyeckyl0 BOJIHY O€JIKOB Be raBHbIX OCOOCHHOCTH — KaTaJIMTHYeCKY!IO NpHposly) 
IIpollecca BOCCTaHOBJICHUA Ha KaTORe MU aCOPpOUMOHHbIH XapakTep 3JIeEKTPOAHOH 
peakium. Ecau KaTaiuTrmuecky!o Mpupoxy mporecca BOCCTaHOBJeHHA MOXKHO) 
OObACHUTL IpeMMyeCTBeHHO MepeHocom u pa3spagom H* np yyacTuH Cysbep- 
PUAPHJIbHbIX py, TO yyacTHe STHX Tpynt B Mmpolecce ancopOUHU Mp BOs- 
HHKHOBCHHH BOJIHbI O€IKOB OTHOCHTCJIbHO MaJIO H3y4eHO. 

B wacTosleli cTaTbe MbI MOMbITaeMCA H3/IO%KUTb HAKOMJICHHBIM HAM MaTes 
pHa MO H3y4eHHIO pow aCOpOWHH THOJOBbIX TpyMM B CBA3H C BOCCTAHOB- 
JI@HHEM HOHOB BoJoposa Ha KaTOIe. | 

B mpegpiyien pa6ote (*) Hamu OblI0 CooOueHO O HOBOM MomAporpaduye- 
CKOM MaKCHMyMe CucTeMbI KOOaIbT (11) — oKcuxXHHOMMH. ITOT MAKCHMYM BO3- 
HuKaeT pH — 1,32 B (HaCbINICHHEIi KaNOMeIbHBIM 3IeEKTpox) Ho Mepe Zecop6- 
IMM OKCHXHHOJMHA C MOBEPXHOCTH PTYTHOH Kanu. Bpio TakxKe OOHapy2xKeHO 
CHM*KEHHE BbICOTbI MAKCHMYMA TIO], B/LMAHMeM psa CemKoB. Ha puc. | noka3aH 
HemMupup youu sspekT KpucTamIMYeCKOrO Mpenapata TakayuacTasbl Ha MaKCH- 
MYM CHCTeMbI KOOambT (11) — okcuxHHomHH. 

Takum o6pa30M, 10 MoaBeHHIO MaKCHMyMa CTa0 BO3MOKHBIM H3y4aTb 
acopOunio Ceska Ha NMOBepXHOCTM PTYTHOM Kallau B yCNOBMAX peaKTHBa 
Bpauua, B KOTOPOM flosaAporpadupyror Senku. Mepov onpezeneHua ancop6- 
IMOHHOH CHbI (A) HAMM MIpPHHATO Takoe KOHUeCTBO OeKA, KOTOpOe CHHKAeT 
BbICOTY MaKCHMyMa Ha | MM (BepXHAS HU AeBad rpynna cTo/6uKOB jMarpaMMbl 
Ha pue. 2). BMecTO BbICOTHI BOJHbI H3MepAMICA You, 3aKMOUeHHbIi MEK LY Bep- 
THKAJIbHOU JIMHMCH, CNYWeCHHOH Yepe3s MHK MepBoi cTyNeHH BOMHBI, H Kaca- 
T@IbHOH, MPOXOAMeH Yepes NMKH MepBoH M BTOpoli cTyneHn BOTH (paBad 
rpymma cTOMOMKOB MarpaMMbl, puc. 2). | 

CpaBHuTebHOe HCCIeLOBaHHe aCOPpONMOHHO! CHJIbI B CBASH C BOSHHKHO- | 
BCHHEM MOIAporpapuyeckol BOMHbI GeIKOB MOKa3a0, YTO C yBeMYeHHeM Co- | 
AepKaHUs WMCTHHA B CocTaBe Geka 3Ha4¥eHHe A CHMKAeTCA H yBeHUHBAeTCA | 
yrOul BOMHbI (HaNpHMep, CbIBOPOTOUHbIe abOYMHHI YeNOBeKa W AOA, CM. 
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2). Beaku, ne cogep»amme uncTun (npotaMuH, amua3a u mpoTennasa 
. subtilis) noKasaiu cpaBHuTenbHO caa6biit aycopOunoHHDI adpexr. Hs 
JI€RYEMbIX O€IKOB TOKO Y-rIO6yIHHbI KPOBM MpelCTaBIAIOT UCKTOUeHHE 


as : 
| io 


: 
my 
: ii we i a | 
’ é vent 
gs yt Ses + mn 
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Puc. 1. Cuwaenve BbicoTbl MaKCHMyMa CHCTeMbI KOOavibT (11) — OKCHXHHOJIMH B HpH- 
CYTCTBHH Takayuacra3zbl. K pacrBopy Takafuacra3bi AoOaBJeHO AUCTHJIHpOBaHHON BOLI 
‘qo 2 mai u 18 ma MakcumymoOpasyromlero peakrTuBa (0,1 Mol. ammMHauHoro 6ydepa, 
cogepxxamero 830 mr CoCle-6H2O, 12,5 ma 1-10-? M pacrsopa oxKcuxuHonnHa; 50 ma 
0,5 % pacrsopa cBexenpHroToBseHHOrO Kpaxmasia Ha OOwHii OObem | a). B KpyxKax 
_ YKa3aHbl KOHUCHTPaluA TaKayuacra3sbt (B MUKporpaMMax Ha | MJ), B kBay—lpaTax — 
BbICOTa MHKOB (B MHJWIMMeTpaXx) 


TOM CMBICJIe€, YTO 3HAYEHHE Ila BOJINbI 3eCb HWXKE, YEM Y OCTAJIbHbIX GeKOB, 
PO, MO-BHIMMOMY, CBA3aHO C BbICOKHM MOJICKYJIAPHbIM BeCOM 9TOFO Geka 


Aas 
WOE SEE a eee 


Lucmun, Ye J40° 120. 100 80. 60) 40-620, 2 


Puc. 2. Cpapnenue pemndupytomero appexra GelKop Ha 
MaKCHMYM CHCTeMbl KOGaIbT (11) — okcHxXHHOMMH C BbICOTOM 
HX MONAporpaduyeckow BoHEI. A — afCcOpOWHOHHBIN KoOgKp- 
(pHUMeHT. <[—yrou BOJHbI. a—IpoTaMHH (MOJIEKYJIAPHbI Bec 
8000), 6 — amusasa Bac. subtilis, ¢ — nporeuna3a Bac. sub- 
tilis (27 000), e — nencun (34 500), 0 — Y-rao6y.1MH YedoBe- 
Ka (156 000), e — xumorpuncnun (22 000), o« — TpuncHH 
(24 000), ¢ — su30uum (15 000), uw — anbOymuH ChIBOpOTKH 
yesopeka (69 000), « — anb6ymuH cHIBOpoTKH omayH (70 000) 


Be€pOATHO, CBA34HO CO CpaBHUHTeJIbHO HeOOJIbINIHM MOJICKYJIADPHbIM BECOM 
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(15 000). Hua HacbueHua CQMHUUI NIOWaqM NoBepXHOCTH pTyTHOH Kanau Tpe 
OyeTCA HECKOJbKO OOMbINee YHCO MOJIEKYJI 110 CpaBHeHHIO C CbIBOPOTOUHLIM 
aJIbOyMHHaMH, MOJICKYJIAPHbIM Bec KOTOpBIX paBeH 70 000. Benuuuna moue 
KyJApHOrO BeCa BXOZHT B Copmywy BEMUucIeHuA A: 
P -1000 
A= M-50 ’ 


rye M — moveky.1ApHbli Bec OeKa; P — KomMuecTBO OerKa (B MAKporpaMMa 
Ha 1 ma), KoTopoe HeOOXOAUMO JWI CHYKEHHA BbICOTbI MaKCHMyMa Ha 50 M 
OKCNepHMeHTaJIbHO 3HayeHHe A MOXKHO 110 
JIYYHTb CJICAYIOULHM OOpa30M: H3MepAIOT BBICOT) 
MAaKCHMyMa KOHTpOJIbHOH mpoOb (He coqepxKa 
mei OeOK) H BLICOTy MaKcuMyMa poo, coyep 
*KalHX pasHoe KosHYeCcTBO Oemka. Haxognsa 
pa3sHHy BbICOT H 3HaUeHHe €€ IPH pasHbIX KOH 
WeHTpawuAX OeIKa WH OTKMAXbIBaIOT NO OpAuHaA 
Te; KOHUEHTpalHio 6erKa (B MHKporpaMMax H 
1 Ma) oTKMayqpIBaioT 0 abcyucce. Tlomyyenna! 
i) Wu, KPHBAA uMeeT (opMy aycopOmHOHHOM usoTep 
: Mbl. Pa3Huila BbICOT B 50 MM JIA OOJbUIMHCTB 
P OeKOB HaXOQUTCA Ha JIMHCHHOM y4acTKe Kp 
ae e Cecu See chee BoH u3soTepMBI. J[abule HaXOAAT To KomHUeCT! 
OKCHXHHOMH (hk) B 3aBHcHMocra BO OemKa (P), KOTOpoe HeEOOXo_uMO JIA NoOZaB 
oT]KomuuecTBa BHeCeHHOrO WMCTH- JICHHA BbICOTb! MAKCHMyMa Ha 50 MM. Jlenenuel 
ua.) Konmentpalua BuecedHoro] =P wa 50 HaXOMAT KOJIMYeCTBO GeKa, KOTOPO 
picreopa auernnay2-10=> (M4 ClocoOHO CHHKAaTb BBICOT 1 
y MakcuMyMa Ha | M 
JA Toro YTOObI BLIPASHTb ITY BEHYHHY B MHK 
POMOJIAX, yMHOxKa1oT ee Ha 1000 M AeAT Ha MOJEKYAPHBIH Bec. 
Jlanubie Ha puc. 2 no_YyepKMBaIOT BBICOKy!0 acopOluHoHHy!10 cnocoOHoct 
IWMCTHHA B COcTaBe OeIKOBOM YaCTHUbI, YTO NOATBEpRKAaeTCA ONbITAMH C MOMaB 
J@HHeM MakcuMymMa cucTembl KoOambT (II) — okcHxXMHOMMH B MIpHCyTCTBH] 
cpoOoqHoro wucTuHa (puc. 3). 
B cnemuaibHoli cepa OMbITOB HaMM OblIO MOKasaHo, YTO NOBEPXHOCTHO! 
aKTHBHOCTbIO OGOlagaioT D-raioTaMHHOBaA KHCAOTAa, BaJIHH HW HeEKOTOpHIe me 
THIbI, XOTA cua6ee, uem yucTHH. [loBepxHOcTHY!0 aKTMBHOCTb WHCTHHAa Ha Ka 
M€JIbHOM 3JIEKTpOJe MOXKHO MOBbICHTb B Ba pasa B CMeCH eFo C NOBepXHOCTH! 
H€aKTHBHbIMH AMMHOKUCAOTAMM — TpHMTOPaHOM H JIH3HHOM. | 
Bonpeku CyllecTBYIOWUM B JHTepaType MpOTHBOpeyMBLIM JaHHbIM M10 BO 
mpocy 06 yuacTHN pa3HbIX PYHKWMOHAIbHIX Ppyl H CBOOOAHBIX OCTATKOB aM 
HOKHCJIOT MOJI€KyJIbl GeKa B MpoWecce BOCCTaHOBJICHHA Ha KaMeJIbHOM 93JIeK 
Tpole, B HaCTOAUee BPCMA MOUTH BCe UCCMeAOBaTeIH, paOoTaioulMe B OOMACT 
noidporpapun SeKOB, MOAYEPKUBAIOT TIaBHY1O POJlb WHCTHHA Ip BO3HUKHO 
BeHHH JIBYXCTYNeHYaTOM BOJHbI OemKOB. Tako BbIBO CTaHOBHTCA NOHATHEL 
€CJIH IIPHHATb BO BHHMAHve 3Ha¥YeHHe WHCTHHA KaK KaTasu3aTOpa B MpoLec 
BbIJCICHHA BOMOPORa Ha KaToOe, C OFHOH CTOPOHLI, MU Kak cbakTopa aqcopoOuH 
Ha MIOBeEpXHOCTH PTYTHOH KallIH — c Apyron. 


04 06 08 


ucmux —- 


Wuctutyr 6voxumun um. A. H. Baxa Tlocrynuso 
Axajemun Hayk CCCP 24 XI 1960 


LMTHPOBAHHAA JIMTEPATYPA 
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ae Jloxaagn AnxagemMun nayr CCCP 
~ Me 1961. Tom 138, Ne 4 


BHOXHMHA 


E. H. MHJIOFPAJOBA 


\ 


YBUNbHbIE BEWWECTBA TAPAHA (POLYGONUM CORIARIUM GRIG.) 
WM OTKYJIAKA (RUMEX TIANSCHANICUS A. LOS.) 


(ITpedcmasaexno axademuxom A. H. Onapunoim 28 [ 1961) 


_ OGmmupHEie HCCIeOBaHHA COBETCKHX YUCHBIX (7, 5, 7) w ap.) no OnoxHMHH 
| sip PaCTeHHA NOSBONHIM LeTabHO U3SYYHTb XHMHIO H OHOXHMHIO Ay Onsb- 
HbIX BelecTB. OfHAaKO Mepem UCcMeFOBAaTeEMAMH BCE elle CTOMT pA HepaspeileH- 
‘HEIX BONPOCOB, B YaCTHOCTH BOMpoc O MyTAX HM MeCTe oOpas0BaHHs JyOUJIbHBIX 
BelllCCTB B pacTeHHH. 

' Hacrosmee nuccneyqoBaHHe MOCBAWIeHO H3yYeHWIO AYOWJbHbIX BeLICCTB B 
uoyax TapaHa M OTKylaka H B MpopocTKax MocieqHero (B mpowecce HX pa3- 
BUTHA). 

B onpire HCnomb30BaHI WWIOMbI Tapana u OTKyslaKa copa 1957 r. (Y36CCP). 
Tinogpi mepex onpenereHueM paszenAIM Ha OKOJONIONHUK (cKopslyny), CeMeH- 
“Aylo oOoN0uKy (koxuuy) H S9HMOcMepM c 3apoypmuem (y TapaHa pa3JeIbHO), 
“TIOMUMO STOTO y CeMAH OTKysaka oTZeAIM Take neTyukH. [lin usBIedeHUA 
“dy Ous1bHBIX BeUIECTB HaBeCKy H3MeJIbYeHHOrO MaTepHavia 0,05 r TmaTeIbHO 
" pacTupaau B cryrKe c 30% 9TaJIOHOM HM TlepeHocuu B KoGo¥Ky Ha OO Mu. IIpu 
9TOM OOuIM OObeM CHMpTa COCTaB IAI 12 ma. 3aTem Kou6y cTaBuH Ha BOJAHY!IO 
“Oanto c OOpaTHbIM XOJIOLUIbHAKOM M KHNATHJIM B TeYCHHE 15 mun. Ilocae storo 
— ylananu BbinapuBanvem. Bogubtii sKcTpakT BMecTe C OCaNKOM OBO" 
“qua B UeHTpHbyxHoH mpoOupKe yo 10 Ma. OcalokK yasiaaH WeHTpudyru- 
" popanuem B Teyenue 10 Mux. np 1500 06/muu. B mpo3paadHoM WIM CulerkKa onasiec- 
(aupyroujem pacTBope onpeyean TyOWIbHbIe BeLeCTBa MOAMPHUMPOBaHHEIM 
[mero10M Jlaura (°), dbaapoust (pyTHH) — mMetogzom Dechene (SAMMCTBOBaHO H3 
'(°)) a dbopormounH — mio Metoxy KypcaHoBa (*). JleikoaHTomMaHbl onpeyzeA- 
“au ociopHoBosmbdpaMoBor KHCAOTOH Wocme OCaxKJeCHHA JYOHJIbHbIX BeLICCTB 
‘yKCYCHOKUCJILIM CBHHILOM. 

_ Jina xpomatorpaupoBaHua JyOUAbHBIX BeIeCTB HAaBeCKM MO Oo n Tita- 
“TebHO pacTupamtu B cTymke c 2 MA JUCTHIIMpOBaHHOH BOYbI, HarpeTOH Jo 
45—50°, u wentpudyrupopaiu. PactBop CJIMBaIM B YHCTYIO mpo6upky u M0 
20 wa HanocuIM Ha XpomaTorpaduyeckyio Oymary (6nictpaa). TloaqBuxKHbIM pac- 
eo 6bIla CMecb N-OyTaHOI — yKcycHad KMCIOTa — Bola (40, "12629 
"no oOtemy). B KayectTBe cBuyeTeneH Mp WCHTHUKALMM KAaTeXHHOB CJ1YKUUI 
scTaHlapT KaTeXuHoB ualiHoro ucTa*, KpoMe Toro, Kak MCTaUKH HCIOJIb30Ba~ 
Auch (boporsowun u pyTHH. Bee anausbl MpoBOAHIN B yiBYXKpaTHOH NOBTOp- 
“HOCTH. 

IIpopammuBanHe CeMAH, 3aKJIOYCHHBIX B mepHKapluit (Opeliku), OTKy/aka 
TIPOBOAHAU NO OOLIYHO TIpHHATOH B MaOOpaTOPHEIX YCMOBHAX MeTORMKe Ha 
“usIbTpOBaIbHOK 6ymMare, CMOYUCHHOM JIMCTUJJIMpOBaHHOH Boson, B walllkax 
Tletpu. | 

TlyOumpHple BeLIeCTBa B MpOpocTKaxX ONpeweAMHCh KaK BO BCeM IIpopocT- 
Ke, TaK H pa3Je@bHO: B KOpellKe, THNOKOTHJE H CEMAROMAX. 


* TIpenapar Oni nozyuen or M. H. SampomeroBa, KOTOpOMy aBTOP BbIpaxaeT CBOIO rry60- 
«ky1o O6arofapHocte. 
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B pesyubTaTe NpoBeJeHHbIX HCCEMOBaHHH OblLIO YCTaHOBVICHO, YTO B T1J10 
wax OTKysaka Hu Tapana AYOHbHbIe BENIECTBA JOKAH30BaHbI B CeEMeHHOK 060 
jouKe (cooTsercTBeHHo 126 u 152 mr B | r Bemecrsa). B 3apogpiue u 9HAOCHep 
Me J{yOHJIbHbIX BeIICCTB HET, B OKOJONOAHUKe UX HeMHOrO (y oTKy1aka 18,2 mr 
y Tapana 13,2 mr ua | r Bemectsa). 

Ta6auta 1 
XapakrTepucTuka 6-HeEBHBIX IpOpocTkoB OTKyslaKa 


PasHuua, % 


Kosu4. 
Uncgo mpo-| Crip. Bec, BARB BAG B 
f cB. B COfepx. 
BOGTROR 3 Bell., MP B Bece TaHHHya 
IIpopoctku “3 cemaH 6e3 ylaleHuA 
ceMeHHOH O6oN0"KU 90 0,7338 AROS 100 100: 
IIpopocTku u3 ceMaAH Cc yflaeHHOH Ce- 
MeHHOM O6on0uKOK 90 0,3006 0,4 40,96 24,54 


Ha xpomatorpammMe BOJHOrO 9KCTpakTa CeMeHHOM OOo04KH OTKYyaka 
(puc. 1) o6HapyxKeHbI 4Ba MATHA, OHO U3 KOTOpbIX cooTBeTcTByeT d, /-ras0- 
KaTeXHHy, a BTopoe J/-amHraimoKaTexuHranmaty uw l-ranmokaTexuuraary. 
Kpome Toro, OT MecTa HaHeCeHHA Ha XpOMaTOrpaMMy 9KCTpakTa TAHYTCH Kak 


wa ~——— ss 


Puc. 1. XpomatorpamMa BogHoi dpak- Puc. 2. XpomarorpaMMa BO,HOM dpak- 
HH MIOJOB oTKyJlaka (cxema): A — IMM MIO0B TapaHa (cxema): A — oOKo- 
Kpbllatka; 56 — okononsoqHuk; B — JonsioqHuK; 6 — sxfocnepm; B — cemeH- 
cemMeHHad O6oslouKa; J — 9HJocnepm c Had oOonouka; JT — 3apozpnm; A — 
sapompunem; J[ — craHqapT kKaTexHHoB cTaHylapt KaTe€XHHOB ualinoro J1ucTa 


yalinoro mucra. J — /-9nMrasuoKaTexHH; 

2 —d, I-rannoKatexun; 3 — /-anuKarTe- 

xuH; u d, Il-Karexuu; 4 — [-rannoKate- 

XHHralat wu  l-9nMralmoKaTexuHraJ- 
nat; 5 — l-snuKarexuuraar 


Obl HoATeKu. IIpupoga ux moKa eme He BbIAcHeHa. Ilo-BAyMMOMY, OHM COOTBeET- 
CTBYIOT KaKHM-TO IIPOM@XxKYTOUHLIM BeULeCTBaM, YUaCTBYIOWMM B OMOCHHTe3e 
KaT€XHHOB, MOO MposyKTaM KOHJeHCalHH CaMuX KaTexuHoB (°). Ha xpomarto- 
rpaMMe SKCTpakTa CeMeHHOM OOOMOUKH TapaHa (puc. 2) Tak 2%e, Kak y OTKy- 
Waka, OTMCYCHbI NOATEKH, Ooee KOPOTKHe, y3KHEe H Oomee CaO OKpalleHHble, 
M [Ba NATHA: OHO U3 HUX CooTBeTcTByeT /-9TMramNOoKaTexuHramaaty u l-ran- 
WoKaTexXuHrasatTy, a BTopoe /-9nuKaTexuHralmaty. Ha xpomatorpammax 
SKCTPakTOB KPblMaTKH WH OKOMONIOLHHKA OOHAPyKUBAeTCA PO30BOe OKpaIlin~ 
BaHHe TOJbKO B MCCTAX HaHeCeHHA BeULECTBa. ITO YKa3bIBaeT HA TO, 4TO 3)1eCb. 
TaHHHJbl COCTOAT H3 Ooee yIMOTHCHHBIX COeMHeHH. 
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Xusaaucom (°) ycraHopseHo, 4TO B ApeBeCHbIX paCTeHHAX TaHHHHbI OOpa-- 
yIOTCH IyTeM TOJIHMepH3alHu JleHKOaHTOUMAaHOB HM 4TO UX OobUIe B 3a60- 
He. B cemeHaxX TapaHa JeHKOaHTOMHaHbl COAepKATCA B OKOJOMNJOLNUKe H 
eEMeEHHOM OOO0U"Ke, Pe KONMYeCTBO UX JocTHraet 6,4 mr B | Tr BelecTBa; y Ce-- 
IH OTKYaKa OHH OOHAPYXUBAIOTCA B KPbIATKE, OKOJIONJIOMHHKe WH Ce€MCHHOH 
OOUKe, HO HX MeHbIUe (70 2 mr B I Ir BemecTBa). B cemeHHol oOo04Ke JO- 
JbHO MHOFO JLYOHJIbHBIX BeMICCTB, COJepRaUlUX PMOPOrIOWMH: y OTKyWJakKa 
© 26 mr, y TapaHa 32 mr Ha | r BemecTBa. M1aBOHOB B CCMe€HHOH OOON0UKe 


‘Boasunoe coylepKaHHe JYOUJIbHBIX BELIECTB B CEMCEHHOH OOOOUKe HMeeT HE 
ObKO 3alLMTHY!IO pow (7), HO HM OombI0e *usHOMOrMYUeCKOe 3HaYeHHe pH 
popactanun C€MAH; TAaHHUbI O6yc0B- 
MBaIoT SHEPrH4HbIi pocr Hu pasBuTue | , US [oni vg ged | 
[popocTKa. ITo xopoio BuHO u3 Tao. 1. ef tao | 
fe IpOpocTKu OTKyJaKa, Npopoc- | 


f2 U3 C€EMAH C CeMeHHOHM OG6o0uKOH, | 
MeIOT OOJIbINHH Bec H comepxKaT OovbIUIe 
‘yOUNHEIX BeWLECTB, YEM MpoOpocTKH U3 

AH C yaseHHOH OOo0UKOH. 

B s3apoypimie u kKopenike JyOHJIbHbIe 
emectBa OOHApyXKUBalOTCA C NePBbIX Ke 
Hel MpopacTaHuA CeMAH OTKYJaKa, H Co- : 
OAT OHH U3 TpocTeHuiMxX KaTeXHHOB: > > 


‘mkatexuHa u d, /-KaTexuHa (puc. 3). CDE ge 


| cemaqomaAx coyepxKaHue yOuJIbHbIX 


SMIeCTB B 3aBHCHMOCTH OT Bo3pacTa He 
eHaetca (y ZBYXAHeBHHIX 3,0 mr, mecTu- 
HeBHBIX 3,1 mr B 1 r cBexero BellecTBa). 
} THMOKOTHIe coyepxKaHHne TaHHHOB To 
fepe pocta mpopoctTKa nagaeT (y 2-7HeB- 
BIX 0 2,2 Mr B lr cpBexero BellecTBa, Puc. 3. Xpomatorpamma BogHoii (ppak- 
‘6-queBublx Jo 1,6 mr). B kopemmkax Ko- HH MpopocTKoB  orkyslaka_(cxema), 
wuecTBO Ty OunHBrx BeIeCTB CHauama fae 2 2-Anepubie; B—3- 
3 QOH , 3-,HEBHBIX 

BemuunBaeTch (20 6-qHeBHOTO BO3pa-  fpopocrkos; J — crauxapr KaTexunon 
ra — JocTuraet 9,0 mr B |r cBexero yaiinoro aucra; E — pyran 
eulecTBa), a 3aTeM naaet (y 14-7HeBHEIX— 
o 1,8 mr sl r cpexero BelectTBa). 

| Jle#ixoantoumansi B C€MAJOJIbHbBIX JIMCTbAX, B THIOKOTHJIC H B KOpellke y 
popocrxos oTKylaka JO 7-HeEBHOTO BospacTa He OOHapyxKuBaloTcA. DTaBoHbI 
| BCeX MpOpocTKOB OTKyWaka CoepKaTCA TOMbKO B CCMAROMAX; B KOPHAX U 
‘AMOKOTHIe HX HET. 
_ Bawsanue cBeTa Ha yCHJIeHHe CHHTe€3a JYOUJIbHbIX BEWIECTB B MpopocTKax 
KasbiBaeTcA mocie 7-7HeBHOrO HX Bospacta. Coyepxanue xe (laBOHOB Ip 
TOM HMHOra OKa3bIBaeTCA Oo/bUIe B CEMAJONAX TEMHOBOFO OTIbITA. 

Bce mpHBeeHHble JaHHbIe TOBOPAT O OMOMOrHYeCKOH POH JLYOWJIbHBIX Be- 
@cTB B pacTeHHH. 


ane 
Q\aWe= 


1 VWucrutyt OoTaHuku Tlocrynnsio 
_ Axanzemun nayk Y3CCP 30 VIII 1960 
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MW. ©. CABKHHA u B. b. EBCTHTHEEB 


CPABHEHHE ®OTOCEHCHBHJIM3SHPYIOWJEH AKTHBHOCTH 
XJIOPO®HJIJIOB a HW b B PACTBOPAX 


(I1pedcmaeaeno axademuxom A. H. Tepenunoim 9.1 1961) 


SeneHbIii MHITMeHT BBICWIMX pacTeHHi HM OOJIbUIHMHCTBA BOMOpPOCcseH COCTO 
3 JByX KOMMOHEHTOB: XJOpopuda a u xMopodusna b. , 

Pa3mmuve B HX XHMHYCCKOM CTpOCHHH 3aKJIIOUaeTCA TOJIbKO B TOM, UT! 
y xmopoduana b ofHa U3 MeETHJIbHBIX PpylM 3aMeuleHa Ha aJIberMqHyW, T. €. 
xmopopus b ABAAeTCA Oomee OKHCJICHHEIM COeCMHEHHeEM TO CpaBHeHHIO 
XNOPOMHJIOM a. 

KoauyecTso xopousa a B JHCTbAX Govubile, 4eM xmopodusaa b. Y Couey 
WHHCTBA BbICUIMX paCTeHHH OTHOMICHHe KOJIMYeCTBA XJOpOpusNa a U XNOpO 
(buna b OBOMbHO MocTOAHHO Mu KoueOeTcA MexAy 2,5 u 3,5. -. 

Jlma BceX rpynl pacTeHult 3TO OTHOWICHHe HeCKOJbKO wupe: oT 1,4 y 3¢€ 
JICHBIX BOOpoceH, Besyuux ceOA Kak KpalHe TeHemOOMBbIe pacTeHus, Ih 
5,5 y Haw6ouee cBeTOMOOHBEIX aIbauucKux pacTeHul (?). | 

Kaky10 powb urpast xnopodust b B npomecce doToceHcnOumH3ayHH oto, 
CHHTe3a H HOUeMY paCcTeHHIO HEOOXOAMMO UMeTb 06a STH MHTMeHTA (HM BMeCTIE, 
xopodusna b xopodusnsa c uu d), ocTaetca ee HescHEIM. Ilo sToMy Bompo 
B JIMTepaType ObIIO BbICKa3aHO HECKOJIbKO UpemnomoKeHHH. HanOowee mpocrTsl 
K@XKeCTCA OOBACHCHHE, OCHOBAHHOE Ha Pa3IHUHH B MOTIOWEHHH XJIOPOHIVIOB & 
uw b B KpacHol uacTu cneKTpa. Hanuuaue y xnopodusna b MakcuMyMa Moro} 
IWeHuA pH 650 Mu, rye NormomjeHue XOpodusMa a HEBeEIHKO, MO%KET MO3BOR 
JIMTb PaCTeHHIO JIYYWIe HCHOMb3OBaTb CBeETOBbIe Jy4H 9TOH YacTH cneKTpa (7) 
@akToM, TOBOPAUIHM B MOJb3y STOTO MpeANOMOKeHHA, ABIACTCH HAHN 
Ooubiuero KOIMYeCTBa XOpodusa b HMe€HHO Tora, KOra HHTCHCHBHOCTb OC 
BCILCHHA MaJla, HaMpHMep y TeHeJHOOMBEIX pacTeHHli WIM TyOOKOBOJHBIX BO 
nopocuei. 

Ojuako BbICOKaA KOHIeHTpalua XJopousia B rpaHylax, MIpHBoLALta 
K TIOYTH CTONPOWCHTHOMY MOFJIOWeHHIO TO BCeMYy CIeKTpy, BHOCHT COMHeHHe 
CIpaBeIUBOCTh NOOOHOrO OGBACHeHHA. ; | 

B paoore B. B. Escrurneesa u B. A. Tappunosoii (*) 6b10 BLIIBHHYTO Mpeny 
MOJIOHKEHHE, OCHOBAHHOe Ha pasIHYHH POTOXHMHYCCKHX CBOHCTB XOPOHIO 
a ub. mu Obi0 noKa3aHo, YTO POTOBOCCTAaHOBeHHe XOpopusa b mpoucxo 
MT 3HAYHTeIbHO CKopee, 4eEM XJOpodua a, MU OaroqapA STOMY MepBbilp 
MOXKECT ABJIATbCA Ooee AKTHBHbIM POTOCCHCHOHMH3ATOPOM OKHCJIHTEJIbHO-BOCy 
CTAHOBHTCJIbHBIX peakuH. IIpampre OMbIThI MOKa3aIH, YTO eHCTBHTEJIbHI 
CKOPOCTb C€HCHOHJIM3HpOBaHHOM peaKUMH Me%Ky MeTHJOBbIM KpaCHbIM H a 
KOpOMHOBOH KUCIOTOM B IMpHAMHE B CTy4uae MpHMeHeHHA B KayecTBe CeHCHOM) 
Jiu3aTopa xiopopunsna b B 3,5—4 pasa BbIMe, YEM B CyYae XMOpopusa a 

Tak Kak ofHOM U3 pacipocTpaHeHHEIX rumoTes 0 MeXaHu3Me JelicTBHS 
XMOpOPua IpH soToceHcuOumUsalUM tOTOCHHTe3sa ABIAeTCA rumoTesa oO er’ 
M€PBH4YHOM (POTOXHMHYCCKOM OOpaTHMOM BOCCTaHOBUTeJIbHOM H3MCHEHHH (3,4) 
TO 3TH ABTOPbI NpeANONOKUIU, YTO XMOpodus b ABIAeTCA BCMOMOraTeJIbHBIN 
MMTMCHTOM JIA XJOpOPua a B STOM OTHOWeHHU. KomHyecTBOM xJOpopusa 
PacTeHHe MOXKET peryHPOBaTb HHTCHCHBHOCTb (POTOXHMMYeCKHX peak 
IHMTMCHTOB H, CJICOBATeIbHO, SSPeCKTHBHOCTh HX (oToceHcHOuIH3upyloule©rt 
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elicTBHA. @akT HamH4HA SombUlero comepxKaHuA XMOpopusmia b y TeHemOOMBbIX 
acTeHui cormacyeTcaA uw c STO rumoTesol. 

| 3HauguTembHoe KOMYeCTBO paOoT MO H3y4eHHIO OMOCHHTe3a XMOpOuN0B 
| BOSMOXKHOCTH Mepexoa OAHOTO xlopodussa B Apyrok (°, °) xoTa u NpHBeO 
(BeCbMa HHTepeCHLIM pe3y/IbTATAM, HO HE BHECO HHYErO HOBOFO B paspellle- 
me Bompoca O *byHKIMOHaIbHOH POH STHX MHIMCHTOB. 

| CyuvTad MpHBeeHHoe BbIe MpesMoNOwKeHue O 3HAYCHHM pasiH4HA B CoTO- 
MMMYCCKUX OKUCJINTCJbHO-BOCCTAHOBUTEJIbHBIX CBOHCTBAX XJIOPOPUJIOB B O- 
TaTOUHOl Mepe MepcneKTHBHbIM, MBI PCMH NOJYYHTb JONOHUTebHBIM Ma- 
epual, | CpPaBHUB (poTOceHCHOHMMSHPYIOULHe CBOHCTBa XJIOPOPHIOB a u b 
[€ TOMbKO B IMpHMHe, HO MU B pAye Apyrux pacTBopuTesen. 

B pesyabTaTe paOoT Hamme mad0opaTopun (3, 7-°) MOxKHO CUHTATb yCTaHOB- 
ieHHBIM, ITO CeCHCHOMIMsHpylollee WeHCTBHE MHTMCHTOB Ha OKHCJIHTCIbHO-BOC- 
‘TAHOBHTCJIbHbIe peaKUWH B pacTBOpaX 3aKJI0O- 
jaetca B (OTOXHMHYECKOM MepeHoce IICKTPOHa % 
‘if BOCCTAHOBHTeE/IA K aKIeMTopy yepes oOpa3oBa- 
‘me BeCbMa a0HJIbHOL TIepBHYHOH BOCCTaHOBJICH- 
fo cbopMbr ceHcHOMIusaTOpa — ero HOHM3HpoO- 
‘anHoro cemuxuHoua. Ilostomy ceHcuOnu3supylo- 
gee jelicrsue MHrMeHTa uM eo CMOcoOHOCTb K 
lOcpwATHIO M OTMaye 9NIeKTPOHa AOMKHBI ObITh = 7 
CHO CBA3aHEI. ; 

Jia cpaBHeHus oToceHcHOnAM3UpyIolleH aK- 
MBHOCTH XJIOPOPHIOB B pacTBOpaxX HaMu Oba 
(CHOb30BaHa peaKUHA BOCCTAHOBJICHHA MeTHJIO- 
oro KpacHoro acKOpOHHOBOH KUCJIOTOH, He pea- ~ 
‘MpylouluxX pyr c ApyroM B TeMHOTE. Brepsple 
[@THIOBI KpacHBIit Obl MpHMeHeH WIA HCCTC- pyc, 1, Xo soccraxosmenua 
(OBaHUA (POTOCEHCHOMAUSHPYIOWLerO NeHCTBHA XJIO- yernnoworo KpacHoro acKop- 
mopuina Boxu, Vou u Cen-[ynta u JlmBuurcTo- Guxosoit KucnoToH B sTaHome 
tom (1°), KOTOpbIe OpaIH B KayeCTBe BOCCTaHOBH- (1 u 2) wu meranone (3 u 4), 
lena enusruspasun. B qaabueuieM S9TOT Kpacu- FER ieee eat? 
eb WIMpOKO WCMomb30BamcH B padoTaX Haller (puanom b (2 u 4) : 
1a6opaTopHu. 

Xanopopusnet a u b Nomyyanuch HAMM XpoMaTorpaduyeckHM pasfeJeHHeM 

la KOMOHKe U3 CaXapoO3bl HX CMCCH, BIJeeHHOH u3 KpamiMBbl. UuctoTa MHrMeH- 
(0B KOHTpOAMpOBasacb Mo cheKTpy MormoueHux. PacTBOpHTe/IM: STAHOM, Me- 
‘aHON, MMpMAMH M alleTOH — OUMIMaIucb eperouKol. MetuJI0BbI KpacHblli 
[ aCKOPOHHOBaA KMCIOTA UCMOMb3OBaIHCb OOMHBIC, PCAKTHBHEIC. 
’ MoToxuMHueCKad peakIMA MpOBOMUMAch B BaKYYMHBIX CoCcyaX MPH OCBE- 
uenun mammoi 300 BT co cBeTotbuabTpom KC-10, mporycKalouluM JuHHBI BOTH 
(00 mu. Jina onpiros Gpanuch pacTBopbl XTopopusToB a H b c OfMHaKOBbIMH 
\KCTHHKILMAMH B KpacHoM Makcumyme (0,5+-0,02). 

TIposeyenHoe cpaBHeHue MHTerpasbHOFO MOMVIOUeHHA B TpOMyCKacMOM KC- 
(0 yuacTKe CneKTpa MoKa3aJo, YTO Np paBeHCTBe 39KCTHHKILMM B KpaCHbIX Mak- 
MYyMaX OHO MOUTH OLMHAKOBO JIA OOOMX XJOPOPUIOB. Tlostomy morsoueHHue 
‘BETOBOM SHEP pacTBOpaMH XJIOPOUJOB B OMbITAX MOXKHO CHHTATb O/MHA- 
ropbim. MetusoBblii KpacHbIH BHOCHJICA B peaKIMOHHY!O CMeCb B BHJ€ KOHILCH- 
*pupoBaHHorO pacTBopa B TOM Xe PacTBOPHTede. O6 H3MCHeHHH ero KOHIICH- 
‘pallu mo XOxy peakWMu CyAMIM MO H3MCHCHHIO SKCTHHKIMM MPH 500 Mp, 
ye normomeHHe Xopopuss0B a ub HEBeNKO. KouueHTpalusd ackopOHuHOBor 
mucnoTst 6biia ~ 1,5-10-? moun/a. 

PactBop xJopopuia, coyxepxallHi MeTHJIOBbIi KpaCHbIi H acKOpOHHOBYIO 
{UCHOTY, SBAKYMpOBasIcA uM OCBCIACA B CTporo ONpeeeHHBIX YCJIOBHAX. 
Jepes onpesevieHHble pOM@xKYTKU BPeMCHH MpOBOAMWINCh MSMepeHHA MPH 
300 mu. Peakuua cuHTalacb 3AKOHYCHHOM, KOTa MeCTHJIOBbIi KpaCHbIH Mod- 
focTbIO OGECIIBEUMBAIICA, ITO CEMOBANO 3 OMMHAKOBLIX OTCHETOB ABYX MOCIIE- 
JOBaTeJIbHbIX H3MepeHHH. 
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PesyibTaTbl H3MepeHHi COepxKaHHA MeTHJOBOTO KpacHOro Ha rpaduka: 
BbIPaxKeHbI B MpPOUeHTAaX OT HCXOJHOFO KOMMYECTBA METHJOBOFO KpacHoro. Tloc 
JIeTHee ONIpesemAN0Cb MO pasHOCTH MexKAy TorsomenHeM mpH SOO My B HayaJ(y 
olbITa H mocse OOCCHBeEYMBaHHA KpacuTeA. 

Ha puc. 1 12 mpHBOAATCA Pe3yJIbTATbI COOTBETCTBYIONLUX ONBITOB AVIA XO 
pousi0B a uv b B pasHBIxX pacTBopuTerax. M3 pucyHKoB calegyeT, 4TO XJ1Opo 
(put b BO BCeX pacTBOPUTeETAX OGMaqaeT OoMbIUel CeCHCHOMIM3HpyIOMleh akKTHB 
HOCTbIO, 4€M XJOpodus a. OcoOeHHO pe3KO BbIPaKeHHOH ABIACTCA pasHHll 
JWI PaCTBOPOB B MMpUAMHe, YTO COrmacyeTcA C paHee NOJYYCHHBIMH JaHHbIM 


, x 
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Puc. 2. Xoq BoccTaHOBJIEHHA MeTHJIOBOrO Kpac- Puc. 3. Xo BOCCTaHOBJeHHA MeTHIOBOTO: 
HOrO aCKOpOHHOBOH KHCOTOH B HupHpAMHe (A) KpacHoro aCKOpOHHOBOH KHCIOTOH B. 
w aueroHe (5), CeHCHOHIH3HpOBaHHOrTO xJOpo- aTaHove (A) u ameroue (5), cencuéunu- 
uIOM a HM XNOpopHsom b 3HpoBaHHoro teoduTuHOM a wb 


(?). SHauuTeJIbHO MeHbIWe pa3HHlla CKOpocTeH B alleTOHe HU OCOOeHHO B MeTa- 
Hose HW 9TAaHONIe. OHAKO UM B STUX pacTBOPUTeIAX OOJbUIAH AKTHBHOCTb XJOpO-| 
dbuaia b He BbIsbIBAeT COMHCHHH. 

CneqyeT OTMETHTb, YTO CKOPOCTb peaKIMH B CHAbHOW CTeEHeCHH 3aBHCHT OT 
pacTBOpHTeA TIpH MpOuUHX paBHbIX ycJIOBHAX. HanOosee ObicTpO MeTHVJIOBbIH 
KpaCHbIM OOeCIIBeYHBaeTCA B MeTaHOJIe H STAHOe, MeIeCHHeEe — B alleTOHe 
elle MeJWICHHee B NHpPHHHE. 

Tlogo6ubie onbith c deoduTHHaMu a ub B TeX Ke pacTBOpHTeIAX HOATBEp- 
IWWIM, YTO KOMNOHEHT b O6aaeT 3HAYMTeIbHO OoubUIeH CeHCHOMIM3HpyIOUleH | 
AKTMBHOCTbIO, 4eM KOMMOHEHT a. Ha puc. 3 npHBeeHbI MaHHbIe WIA ITAHOJOBBIX | 
H All€TOHOBLIX paCTBOPOB eopHTHHOB. 

Mck04eHHeM B HalllHX OMbITaX ObIH pacTBOpbI PeoduTHHOB a u b B MeTa- 
Howe, Te CKOpOcTH CeHCHOMH3HPOBaHHOrO BOCCTAHOBJICHHA ObWIH MOUTH 
OJIMHAaKOBHI. 

Takum o6pasom, Gombulad doToceHCHOMIMsupylolWlad AKTHBHOCTb XJ0po- 
(busima b mo cpaBHeHuto C XOpOHJIIOM a B pacTBOpax NOATBEpxKMaeTCA C MIpH- | 
MCHCHHEM PaCTBOPHTe/eH, OTIHYAIOWNXCA OT NMPHMHA. 

MnTepecubiM ABAAeTCH (akT 3aBMCHMOCTH CKOpocTH oToceHcuOuH3Hpo- 
BaHHOH pe€aKIWMH OT MPHpOAL pacTBOpHTeA BOOOUE. 

B coorsetcTBuH C rHmoTesoli 0 XHMMYCCKOM yuaCTHH MHIMeHTAa B CeHCHOH- 
JIM3MPOBaHHbIX peaKIHAX B paCTBOpaX, MOJYAHBIeH IKCIEPHMCHTAJIbHOe | 
NOATBepAKeHve B padoTax Hamel madopatopuH (°, 4, 7, *), peakmwHIo dboToceH- 
CHOMJIM3 4 pOBaHHOrO BOCCTAHOBJICHHA METHJIOBOrO KpacHOro aCKOpOMHOBOH KHC- 
JIOTOH MOMKHO MTIpeCTaBUTb B BUC CAELYIOULNX 3TAMOB. 


Xa Xat—> Xa (1) 
XaY + RH Xa- 4+ RHt, (2) 
Xa-+Z— Xa+Z-, (3). 
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> Xa — Mosekyld MrMeHTa B OObIYHOM COCTOAHHH, Xu” — MoueKyva mHr- 
HTa B BOSOYXXJ[eHHOM COCTOAHHAH, XA’ — MoweKysa MMrMeHTa B ONpAaUKasb- 
M, MeTacTaOHIbHOM cocToxHHH (), X17 — nepBHdHaH BOCCTaHOBJIeHHAaA 
opma murmenta, RH — soccraHosutedb u Z — OKHCAHTEIb. 

_ EcrectBeHHo, 4To oOpasoBanue Z~, T. €. OO€CI[BEYHBAHHe METHIOBOrO Kpac- 
oro, 3aBHCHT OT KOHICHTpallMH, YCTOMYHBOCTH H PeaKIHOHHOM cnocoOHocTH 
poMexyTouHOro MpojykTa Xa-, a TakxKe oT akTuBHocTH Z— akuwenTopa 
MeKTpoHa. OTH *akTOpbi, B CBOIO OYeEPEb, 3aBHCAT OT CBOHCTB Cpejbl, T. e€. 
pupokbl pacTBOpHTeIA, B KOTOPOM MIpoTeKaeT peakIlHA. 

B wacTHocTH, HaHpuMep, Gomee MeqIeHHOe TeYeHHe BBILIEOMHCaHHOH peak- 
MM B IIMPHAMHE MOET OODACHATHCA TEM, 4TO BCWIeACTBHE OCHOBHOTO Xapak- 
spa MHPHIMHa MHPMCHTHO-IIHpHAMHOBHI KOMIVI€KC yepHKUBaeT 3Z/ICKTPOH 
olee MpO4UHO, YEM HHTMeHT B CIyyae CNMPTOBOrO pacTBopa, H peaKIMOHHas 
focoOHocTb XJI-, T. €. CTpeMeHHe OTAaTb BICKTPOH AaKIeNTOpy, B MHpPHAHHe 
faHOBHTCA MeHbILIe. 

Bmecre c Tem HaGuojjaBiiasica pauee ('') vw nOATBep*KJeHHAaA B HaLIMX OlbI- 
ax OOnbMIaA CeHCHOMMH3UpYyIOulad AKTHBHOCTh (eouTHHa B HHPHAMHE 0 
JABHEHMIO C XIOPOPUNOM MOET OODACHATHCA TEM, YTO BCMELCTBHE MCHbINeH 
aOusIbHOCTH Me€pBUYHOM BOCCTAHOBJEHHOH opMbl eopuTHHa paBHOBeCHoe 
OmuuecTBO €€ B pacTBOpe MOXET ObITh SHAYHTENbHO OombIUNe. PoToceHcHOnH- 
apylollad CMOCOOHOCTH MHIMeHTA B JAHHbIX YCJIOBUAX 3aBUCHT, CIELOBATEIbHO, 
f cnoxwKHOrO NepenseTeHHA yKa3aHHbIX BIE PakTOPOB. 
| PesybTaTbI OMbITOB WaHHOH pa6oTbl TOBOPAT B MOIb3y THMOTe3bI O BCIIO- 


oratenbHol doTOXHMUYeCKOH powH XsOpodutsa b 10 OTHOIEHHIO K XJOpo- 
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winy a pu dotocencuOuiHsanuH coTocHHTesa. 
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A. A. TYCTAHOBCKHUH, A. JI. 3AMJEC, T. B. OPJIOBCKAS u LF. JI. MATKASA 


O PA3BHTHH KOMMOHEHTOB KOJIJIATEHA B IMBPHOTEHESE 
(ITpedcmaeaexno axademuxom A. H, Onapunoim 13 XII 1960) 


HactTosmee HCcIeqOBaHHe BbIACHACT OCOOe€HHOCTH mpowecca oOpas0BaHHs 
KOJIAaCTpOMHHA HM MpokosmareHa! B 39MOpHoreHese. | 

Vccneqopaiacb KO%Ka CBHHbIX 3MOpHOHOB jByX Bo3pacToB: 6—8 Hezer 
(6—8 cm) u 12—13 Hegenb (19 cm). CoequnntenbHad TKaHb KOXKH 2SMOPHOHO 
6—8 cM COCTOHT M3 CeTH OJHOPOAHBIX aprHpo*HJIbHbIX MpeKOMNAareHOBbIX BO 
nokoH (7). B Koxe 9mMO6pvoHoB 19 cm pasnuuaroTca 3 30HbI. B cpeqHem. 30He 
HaHOoJee WWHpPOKOH, MpeoOMapaloT THIMMYHBIe KOJaPeHOBbIe BOJIOKHA, B y3KH2 
30HaX, PpaHWualllWX C SMMTeIMCM HM NOAKOKHOK KMeTIATKON, COXpaHAIOTCHA ELIIf 
THNHUHBIC MPeKOJJIaPeHOBbIe BOJIOKHA. 

Koka SMOpHOHOB, OUMWICHHAA OT KPOBM, CIM3H H MOAKOKHOM KeTAATKH 
(ppaKIHOHHpOBaach JBYMA TyTAMH. UacTb KOXKH TOMOreCHH3HpPOBalacb 
Boge. LlentpucbyrupoBaHnem romorenata pu 5100 g BbIfemaach NepBad pak’ 
IMA HATHBHBIX BOJIOKOH («Bom0KHa 5100»), nweHTpudyrHpoBaHHeM Hayocayo4) 
HOH »uAKOcTH pH 20 000 g — Bropaa dpakuusa («BonoKHa 20 000»). [pyra 
YaCTb KOK (PpaKWUHOHHPOBaach Ha PaCTBOPHMBIM| UH HepacTBOPHMbIM KoOJa 
rex. Bpiia nomyyeubl: a) HeliTpambHo-comepacTBopHMBI Kommaren (HCK) 
mo MeToxy Jackson (*) u Gross (4); 6) KucOTO(IMTPpaTHO)PacTBOPUMBIM KOA} 
reH Mam mpokonmmaren (ILPK) — no metogy A. A. Tycranosckoro (°) — Hq 
ocTaTKa TKaHH 0 usBeuenuu HCK; B) HepacTBOpHMbIii KoAMareH — B (opMé 
ocTaTKa TKaHM Tocae ucyepmbiBaiomlero u3sBIeueHua HCK u LPK; r) oummex 
HbIM HepaCTBOPHMbIM KosareH — H3 Ipelbilyuyero mpenapatTa NyTeM JOMOIHU 
TeIbHOH OOpadoTKu 0,2 M NaOH. IIpenapatusubie paOoTbl Bech pw TeM! 
nepatype 4°. [Ipenapatnt ocBo6ox auch OT OCHOBHOM Maccbl come (qMaJH) 
30M) M XKHpPOB (cNHpTOM Hu 3*upoM) Hu OG6e3BOXxKUBAIHCh JO NOCTOAHHOTO Beca)) 
Onperea10cb coyepxkanue mpownua (6), okcumpomuna (7) u raumuna (°), cre 
WMPMYECKHX JIA KOJMaPeHOBbIX O€JIKOB, a TakxKe THposuHa (°) H OOUIero as0Té 
(MukKpomeToy Kpembyama). Ornomenua KOHICHTpalln cimeuHuyeCKUX AMHHO! 
KHCJIOT CONOCTABJIAMCh C AHAJIOTHYHBIMH OTHOWICHHAMH, XapaKTepHbIMH Jl 
KONAareHa, KOJIaCTPOMHMHA WH MpoKOJWarena 3penoli coeAMHUTebHOK TKaH 
AJA TOPO, YTOOb! UCKJIOUNTbh BIMAHUe HEOeMKOBLIX KOMMOHCHTOB. KosMuecTBeH] 
HbIC JaHHBIC CBeWeHEI B TaOM. 1. IpenapaTet usyyanucb Tak2xKe Me€TOJaMH THCTO} 
XHMHM, 9JICKTPOHHOH MUKPOCKONHH WM peHTTeHOCTpyKTypHOrO aHaJH3a. 

IIpenapat HCK Kxoxxn 2MOpuonos 6—8 cm GeqHee NPOAMHOM, OKCHIPOMHHON 
i TvIMIMHOM H Ooraye Tupo3HHoM, yem HCK spempix TKanel. Tocnequee MOMKHC 
CBASATb C MPHCYTCTBH€M HeKOJMAareHOBLIX OeKOB. TpexkpaTHoe mepeocaxkye 
Hue He MCHAJIO, OMHAKO, HU COCTaBa npenapata, HU OTHOWeHUM mpo/onpo =8,¢ 
u rau/onpo = 6 (3HaunTenbHO Govlee BLICOKUX, 4eM B 3peJIbIX KOJIIaTeHOBb 
Oemkax) (cp. IVa u VIII, ra6a. 1). Tpenapar cnemuduyecknu (°) okpalinBaeTes 
i1MKPOyKCHHOM, HM Makcumym 2,9 A na ero penTreHorpaMMe BbIpaxkeH YeTK 
(puc. 2a). Bce sto cBuyeTembeTByeT 0 Tom, uto HCK IIpHHayexKUT K OeKaN 
MIPOKOJIareCHOBOrO PALA, ABIAACh HE3pelo tbopMoli WpoKowarena, 4TO IIpOAB: 
NACTCH TAKXKE B OTCYTCTBHe CNOCOOHOCTH K OOpa30BaHHIo (PuOpHI (puc. la 
upH ocaxeHnu ero B 20% NaCl, u mpu muKy6annn ero pacTBopos B 0,2 
NaCl pu 37°. B Tex xe ycnopuax HCK u ILPK spenoit TkKanu o6pasy1oT du 
putt (*, 4). Uro kacaerca ILPK (npokomuarena), TO OH H3BJIeKaeTCA B MaJIbl 
KommuectBax. ILPK o6pa3yer cbuOpusb, NOZOGHEIe PuOpHAaM 3penoro Mpo- 
Komarena (puc. | 6), 4 oKpalMBaeTca cnemuduyecku. | 
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‘Tak kak KonueHTpauua [PK 8 TKaHH Kpaiine HesHaunTebHa, a HCK ne 
moco6eH K OOpasoBaHHio (PuOpHA, TO CMELYeT MpeANOMORKUTh, YTO 9TH COCKE 
ABMAIOTCA WHTeCPpasbHOH YacTbIO aprHpOHJIbHbIX MPeKOJIaPeHOBbIX BO- 
KOH. OcTaToK TKaHH Mocule oTAeneHHA HCK u UPK u xumuyeckol ouncTKu 

‘OCTOHT M10 CYIeCTBY M3 IIpeKOJIIaPeHOBbIX BOJIOKOH. OTHOIMeHUA crenuduye- 
KUX AMMHOKHCJIOT B OCHOBHOM HepacTBOpHMoM Geske sToro nmpenapata (VIIa, 
‘a0. 1) oveHb ONMSKM K AHAJOPHYHIM OTHOMICHHAM, XapaKTEPHBIM WIA 3pe- 
foro Kosimactpomuna (VIII, ta6x. 1). MonekyapnHan cTpykTypa o60ux Oea- 
(OB TaKIKE OTHOCHTCA K OJHOMY THY: COOTBETCTBYIOWIMe PCHTTEHOrpaMMbl He 
}OmamaioT Makcumymom 2,9 A. IlomyyeHHble pesy/IbTaTbI MpHBOAAT K BBIBOLY, 
ITO SMOPHOHAIbHbIC NpeKOJaeHOBbIe BOMOKHA MOCTPOCHBI M3 KOJIaCTpOMHHA, 
TOUTH ROCTHTINerO 3peOCTH. 

B sBosoxuax 20 000, 6omee pa3BOJIOKHEHHbIX IPH TOMOreHH3allHH B- BOLE, 
4CK menpuie, uem B BomoKHAaX 5100, HenocpeycTBeHHO OCaxKJeCHHBIX H3 TOMO- 
renHaTa. Heonunakopoe cogepxkanue HCK B sBomoKHax u OeQHOCTb ero OKCH- 
IpOMHOM OObACHAIOT, MoyeMy cozepxKanue OKCHIpomHHAa B BoMOKHAX 20 000 
iouTu B 2,5 pasa Bbile, a OTHOWeHHA Npo/onpo u ruu/onpo nouTH B 2 pasa 
amxKe, vem B BOMOKHAaX 5100 (cp. IIa u Ila, ta6.. 1). 

_ Tkanb Koxwku 2MOpHoHoB 19 cm cogepxKuT Oe CopMbI NpoKowNarena — HeK 
4 ILPK. Cogzepxxanue oxcumpomuHa B HCK atoro sospacta (IV6, Tada. 1) B 
2,0 pasa BbIe, 4eEM B HCK 2m6pronos 6—8 cm (IVa, tabu. 1): nomMnenTugb 
ACK pannero nepuoyza pasBuTHA, KaK MOMKHO IpeACTaBHTh, TIMIHI-NpOMHJo- 
30ro THIMAa, NepeXOLAT B MOJHMENTUALI TIMILMI-NpOsHI-OKCHIPOJIMIOBOTO THA. 
Kota HCK emre qaeko ne spen (cp. oTHomenua IVO u VIII, tTa6a. 1), on 
DKa3bIBaeTCA y2Ke CIOCOOHIM K (POpMUPOBaHHIO CPuOpHII (puc. 16). On cnenu- 
puuecku a NMKpoyKCHHOM HU OOsayaeT WudppakUHOHHbIM MaKCH- 
uymom 2,9 A (puc. 26). ILPK eme Oonee Gorat oxcunpomunom, 4em HCK storo 
Ke Bo3pacta (cp. oTHOWeHHA V6 u IVO, TaOn. 1), HO TakxKe He MpeycTaBAeT 
co6o10 BHOmHe 3pemoro mpoKommarena (VIII Ta61. 1). ILPK cnoco6enx Kk oOpa- 
30BAHHIO BOJIOKOH, He OTJIMYMMBIX OT BOJOKOH 3pesoro mpoKosarena (puc. le), 
bnemuduyecku oKpallMBaeTcaA NMUKpOyKCHHOM M OONaqaeT MAKCHMYMOM 2,9 A 
(puc. 3a). 

_ Taxum o6pa3om, o6e cbopmbI mpokoumarena (ILPK u HCK) storo mepuoja 
PasBUuTHA CHOCOOHLI PopMUpoBaTb PUOpHWIbI U, CICOBATeMbHO, YYaCTBOBATh 
B ClomKeHHM KosareHa. B ouneHHOM NpelapaTe HepacTBOpMMOro KoOJMareHa 
(fomyyeHHoM MyTeM HCHepMEIBalollero USBJIeYeHHA PaCTBOPHMBIX HM HepacTBO- 
PUMbIX KOJMAPeHOBLIX MH HEKOJIMAaPeHOBLIX HHTpeMeHTOB) OTHOMIeHKE criennpu- 
wecKuX amuHoKucuoT (VII6, Ta6x. 1) u ero MomeKyanspHaa cTpyKTypa (puc. 36) 
HouTH He OTMHUMMbI OT TeX xe MOKasaTeeli aHANOTMYHOTO Mpenapata Kou 
aMOpuoHoB 6—8 cm (VIIa, Ta6a. 1) u, ceQOBaTeEIbHO, 3peoro KoOJIacTpoMHHa 
(VIII, Ta6x. 1). Orctoga caezyeT, YTO KoMNAcTpoMMHOBHIe uOpHIIEL, ccbopMH- 
poBaHHBle B TKaHH SMOpuoHOB 6—8 cM, MpoJosxKaloT CyICCTBOBATh B HOBOOO- 
pasylomemca Kouarene aMOpHonos 19 cM H B KOuWareHe NOCTHAaTAabHOrO Te- 
puona (*). 

[lpenapaTsl waTHBHbIX BOJIOKOH KoxKH 2MOpnHoHOB 19 cm rucTosorMuecKH 
HEOJHOpONHEI: cpequ BouoKoH 5100 mpeoOmaqaioT THNHYHBIE KOJIAareHOBEIe, 
epequ BonoKon 20 000 — npexouarenospie. BomburmnctBo @uOpHAA BOTOKOH 
20 000 He o61aqaeT ucuepyeHHOCTHIO c nepHoyom B 640 A 4 MakcumymMoom 2,9 A. 
MopmupoBanue MpokosMareHoOBoOli MUKpOdasbl cooOulaeT HOBOOOpasyIoMlUuMcA 
Konnarenosbim puOpuanam (BomoKHa 5100) 9TH XapakTepHble YEPTbI Koda 
rena. OTHomeHHa cnemuduyeckux aMMHOKucOT B BooKHax (II6 u ITl6, 
'Ta6.1. 1) HecKOMbKO Ooulee BEICOKH, YEM B KOJI arene 3pe0n TKaHH (VIII, Ta6z. 1). 
‘Sto MoxHO OObACHHTD HespemocTHIo LLPK u HCK, coctTaBastouux Hapy2KHylo 
MuKpoda3y HOBOOOpasyrollerocaA KOJJareHa. 

_ TipegcrapnenHble MaTepHasbl CBHJETEIbCTBYIOT O COCYIICCTBOBAHHH B 3M- 
Opuorenese JBYX JIMHUIi pasBHTHA KONAPeHOBbIX OeNKOB — KOJIJacTpOMuHa 
MW mpoKkoamarena. PacTBOpHMbIX IIpeAIWeCTBEHHUKOB, OCOOLIX JIA KoWMACTpo- 
‘MuHa  OCOOBIX JIA MpoKow1arena, HAMM, OLHAKO, He OOHAPY2KEHO. ITO MPHBOAT 
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Puc. 1. Ocaaxu HCK (a, 6) u LIPK (6, 2) Kom aMOpHOHOB: a, ¢ — 6—8 cm; 6, e — 19 co. 
QAeKTpOHHad MUKpOotorpapua, 24 000 


Puc. 2. Pentrenorpammer HCK  xoxu Puc. 3. Pentrenorpammet: a—I[PK (19 cm); 
3MOpHoHoB: a —6—8 cm, 6 — 19 cm O—OUHILeHHOrFO HepacTBOPHMOPO KOJWIareHa 
(19 cm) 


: JUAN, 7. 138, Ne 4, Tycranosennii, 3aligec, Opnonckan, Markasn 


“9 of eesti, be , 


- KosstacTpomuy. IlopepxuocTb. Kowmactpomuna (K-I), Bo3MOxHO, aKTHBH- 
etca XC, 4TO CNocoOcTBYyeT CJOXKECHHIO KOJMACTPOMMHOBbIX MOJIeKyJI 
peKOJareHoBble PUOPHJIJIbI H BONOKHA, OTMMUAIOWHecH, MO HallIHM JaHHbIM, 
maOoH CTelNeHbIO OpHeHTanHH. O pon XC cBuyeTeIbCTByeT HHTCHCHBHAA 
feTaXpOMa3HA TO XOJy MpeKONIareHOBLIX BOJIOKOH. 
_ MyOpob.acTbl cpeyqHero cOA KOU IMOpHoHoB 19 cM MpomyuUpyloT u30H- 
TeJIbHO HapacTaroulHe MaCCbl CHJIbHbIX MNOJHIIeKTpomUTOB — 12% XC-B 
120% XC-C (8). Tem cambim co3qaioTca ycJIOBHA MaccoBoro OOpa3s0BaHHA TpUM- 
ietop K-II, B KOTOpBIX NOJApHbI€C TPyNMbI NOMHMeNTHIOB MpeWecTBeHHuKAa 
lanpaB.leHbl HapyXKy, ONpeLe1AA STHM BbICOKYIO THAPOPHIbHOCTH, CIOCOOHOCTE 
{ MEXKMOJCKYJAPHOMY B3AHMOJeCHCTBHIO H HCKJIIOUHTEIbHYIO CIOCOOHOCTH CIa- 
laTbcA B PHOpPHJIJIbI C BLICOKOH cTemeHbIO OpHeHTanuH. TlepeuucaeHHbIMH CBOII- 
TBaMH OONalaioT HMeHHO OesIKH MmpoKossareHoBoro psa. IlopepxHoctu 
[peKOJareCHOBBIX (KOJIIaCTPOMMHOBEIX) (HOPI, AKTHBUpOBaHHbIe XC, Mo- 
WT CTaHOBUTbCA WeHTpaMu OPpHeHTAILMH MOJEKYJI MpOKOJIareHOBBIX GenKOB ul 
\Opasonanus IpoKoJmareHoBoH MukKpodasbl. B mocTHaTasIbHOM Tepuoye uo- 
jOWUTEI IposxyuupyroT 70% XC-B u ue Gonee 30% ruanyponata (®). Tem ca- 
tbiM Co3qaloTCcA yCNIOBUA 3Ha4YHTeIbHOrO MpeobsaqaHuA OOMeHAa poKouarena 
(aq OOMCHOM KOJIIacTpoMuHa. 
_ Oco6eHHocTH MeTaOOJIH3Ma Me3€HXHMAJIbHbIX KJICTOK He HCKOUaIOT OOpa- 
opanusl cetTpyktyp K-II, umeppo HCK. Oru crpyKtypbl moctpoeHbl u3 HaHMe- 
(@e SpebIX MOJUMeENTHAOB HU He COCcOOHBI (opMUpoBaTb duOpuaaE.. Pudpo- 
jmacTbl cTpoxT K-II u3 G6omee 3penmbix nouwunenTuyos. CymlecTByeT, OYe€BUHO, 
(@KOTOPLIN Mopor coyepxKaHHA OKCHMPOJIMHA, BbILIe KOTOPOrO TOJIbKO BO3HH- 
iaioT cTaOumbHbIe copmpEr K-II, cnocoOuble ckaqbiBaTbcaA B PHOpHIIbI. ITO 
HOCHT TOTIpaBKy B CYIIeCTBYIONLMe B3IIAbI, COMMACHO KOTOPbIM CHOCOOHOCTb 
(faraTbcaA B PuOpHIbl HE 3aBHCHT OT CTeEMCHH 3peJIOCTH NMOJMMNENTHOB mpey- 
flecTBeHHuKa (°). 
| Psy aBTOpoB MoKa3asH XHMWYeCKYIO OJHOTHMHOCTS 3pembix copm HCK u 
TPK (?°). Tloxa3sano Takxe, uTo 3spembit HCK apasetca Hib OHO M3 pa3sHo- 
\OpasHbIx arperaTHbIx topM MpokossareHa, MepeXoqAMMX pyr B Apyra (°). 
Tamu mloka3aHo 37/ecb cTpyKTypHoe nogo6ve HCK u LPK u o6napyxenbr He- 
peanie bopmbl HCK, Takxe aBmioulMeca PopMaMH IpoOKOWWIareHa B HeMpepBbIB- 
(OM pany ero pasBuTus. Ilapametpamu MOJIEKYIbI 3peOTO MpOKOJIIareHa OO- 
iaqaer u TpomoKkouareHn (4), KOTOpbId paccMaTpMBaeTCA B KayecTBe yHHBep- 
ANbHOM CTPOHTCJIbHOM CHHUIbI BCCX KOJIareHOBbIX OOpasoBaHHH. Tpono- 
OmmareH TEM CaMbIM HE MOET (OPMHPOBaTb He3peJble POpMb MpoKouiare- 
ia H, TEM Oowee, KONMACTPOMHHOBHIe O€NKU, OTAHUAIOULHECA OT HETO 10 CTpyk- 
ype. 


_ Hayno- HCCJI€MOBaTeAbCKHM HHCTHTYT PpeBMAaTH3Ma Tocrynusio 
Muuucrepcta 32papooxpanenua PCOCP 20 X 1960 
LlentpaibHEIt HaydHO-HcCMemoBaTeMbCKMH HHCTUTYT 
KOXKEBEHHOM IPOMBbIIIJIeEHHOCTH 
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JloknaaqB Axkanemun nHayk CCCP 
1961. Tom 138, Nb 4 


PH3HOJIOLHA PACTEHH} 


®. JI. WJEMOTbEB, A. A. TOJICTONJIET u H. K. HABAJIAXHHA 


POCT H MOPO30OCTOHKOCTb AYBA (QUERCUS ROBUR L.) 
NO BJIMAHHEM THBBEPEJIJIMHA 


(IT pedcmaeaeno axademuxom B. H. Cykaueeoim 23 I 1961) 


IlpopeqeHHble HEKOTOpbIMH uccegoBaTemamu (', °~°) ONBITbI NO BUIHAHHI 
ru66epesIuHa Ha JpeBeCHble pacTeHHA KaCalOTCA IIpe€HMYIICCTBEHHO HX poc 
Mu MopcboiorM4yecKHX H3MeHeHHH. B sTHx padoTax COBepleHHO He 3aTpar 
BalOTCA BOMPOCbI YCTOMYHBOCTH paCTeHHH, MOABeprHyTbIX BO3TelicTBUIO THOOE 
pesuIMHa, H OcobeHHO — HX MOposocTolikocTH. B HeKOTOpOM OTHOWICHHH 93T 
TMpoOe BOCHOMHAIOT OMBbITbI Hal WHNOH, npoBeyeHHple MW. H. KonopaoBbim 
cotp. B Jlenuurpaze (”). B cBa3u c STHM HaMH OblIM MpoBereHbI B 1959 r. onbIT! 
c jyOoM, KaK Topofou, uMeroleH OobUIOe HAaPOMHOXO3AHCTBEHHOe SHAYCHHE 
BereTallMOHHble OMBbITHI IpOBOAMIHCb BT. XapbKOBe, B BereTAalHOHHOM JOMHK 
HHCTHTYTa, a MOJIeEBbIe — Ha JIeCOMHMTOMHHKe BecesOOOKOBEHBKOBCKOrO ek 
mponapka (KuposorpagcKan o61. YCCP). 

BeretTanuouupe ont. [lepex nocaqKon B BereTalHOHHBle Cd 
CYJ[bI OMbITHBIE CaxKeHIbl yOa OMHOMeETHETO BO3pacTa ONMycKaJIHcb KOPHAM 
B BOJHbIH pacTBop ru66epemMHa, KOoHWeHTpaunu 0,05; 0,025 u 0,005%, ry 
HaxoMucb B TeyeHHe 24; 48 u 72 yac. KonTpombuble pacteHuaA AyOa mepé 
mocaqKol ONycKaJIucb KOPHAMH B Boy Ha 48 uac. Ilocayka B cocybI MpoBezeH 
B cepeyuHe aupeisa 1959 r. Tlocme nocagku exeMeCAYHO NPOBOAHJIUC (peo 
ruyeckne HaOJIOJeCHHA Ha pacTeHuamMu u OOmepbI ux. B Ta6n. | npuBezeH) 
pa3sMepbl yOKOB B BBICOTY. | 

M13 qanHplx Ta6. 1 BUAHO, YTO B OMbITe MOUTH OTCYTCTBYeT NOJOKUTEIbHC 
yelicTBue ruO6epeminna Ha pocT 7y6a. JIumb oTIeIbHbIC ZYOKM B Kax%KJOM B 


Ta6Oauna 1} 


BansHne rud6epemmuua Ha pocT caxkenwesB ya B BererallMOHHOM ombpite 1959 r. 


BpicoTa caxKeHleB, MM Cambie KpynHbIe cia 
BapuauT onpita 
pe fonateut nlocse ompira aucso | |) POAMAE | Oe 
(cpeqH.) pocT, CM 
0,05% rn66epenauH 
24 uaca 13,9 30,7 (10,0—69,0) 2 55,4 
48 uac. Me 21,0 (142,0—46,0) — — | 
72 uaca Wee 23,9 (143,0—35,0) ao ae | 
0,025% ru66epennun 
24 uaca 12,6 26,0 (13,0—42,,0) 
48 uac. Ona 23,9 ( 7,0—64,0) il 59,3 | 
72 uaca 12,9 29,9 (48,0—36,0) 
0,005% ru66epenmuHn | 
24 uaca 1052 19,6 (41,0—28,0) — — 
48 uac. 10,6 22,1 (17,0—28,0) a _ 
72 uaca oF 22,3 (10,0—56,0) 4 46,3 
KouTpoub 9, 24,0 (43,0—45,0) — = 
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MAHTE OMbITA HMCIOT CHbHBIH pocT. TakuxX yOKOB-«BbICKOYeK» BCero YETHIpe, 
a 43 HUX BOSHUKIM TO, BAMAHHEM CaMOH BbICOKOM KOHICHTpalMu pacTBopa 
,05% B Teuenne 24 yac.), B Gomee Ke CMAObIX pacTBOpaX «BbICKOUKH» HMECIOTCA 
OIbKO B CIYYaAe MPOOMKUTeMbHOTO JeHCTBUA ru66epemuHa (48 u 72 yaca). 
4yxHO CKa3aTb, YTO BU, 3THX WyOKOB-«BLICKOYeK» ObIJI ABHO AHOMAJIbHBIM: 
HCH TOHKUM cTeOeb C MCJIKUMM PeYIMpOBaHHBIMH JIMCTbAMH. OceHbI0 Bce 
‘OCyAbI C ONLITHBIMH HM KOHTPOJIbHBIMH CeAHIaMM ObIIH 3aKONAHEI B SEMJIO, a 
‘BEPXY CTBOJIMKH pacTeHHi OGNO%KeHbI cyxuMu CcTbAMH. Bce TyOKH mepesu- 
woBamu, HO pocT ux B 1960 r. oKasauica cma6pIM. Kpome Toro, BecHolt 1960 r. 
BBIACHHaCb TAKXKE OUCH C1a6aAt MOPO3OCTOHKOCTb ONBITHBIX yOKOB (TaOu. 2). 


Ta6auna 2 


i 


MoposoctoiikocTb 2y6a Nox BuMAHHeM ruO6epeniuHa 


B Tom uucse 
NOBpexK]. HeT HIM OHH 


Ne cocyna | Bapuaur omuira ae Petco Rep iy mi ons aulted aoe aecpace en 
7 Ka) cTBOJHKAa 
" a6c. 4. | % a6c. 4. | % 
t) 0,005% rud6epennuna 
} 237 . 24 uaca 5 2 40) 3 60 
240 48 ac. 3 4 20 4 80 
| 244 72 uaca 5 4 20 4 80 
a 0,025% rud6eperiuH 
228 24 uaca 5) 3 60 2 40 
233 48 uac. 3) 4 20 4 80 
234 72 ac. D —_— 5 — ey 4100 
0,05 % rn66epenmuH 
220—224 24 uaca 10 4 40 6 60 
me 222 48 uac. 5) 4 20 4 80 
226 72 uaca 5) — — 5 400 
247 KouTpowib by) 5 100 — — 


VWs ta6n. 2 BugHO, ITO MOpoSOCTOHKOCTh Jy6a Nok BOs,eMCTBUeM rHodepe.l- 
[HHa B yCNOBMAX BereTalMOHHOrO OMbITa B CHJIbHOM CTeNe€HH YyMeHbUUlaeTcs. 
YMeCHDbINIeCHHe MOPO3OCTOHKOCTH TEM CHJIbHee, YM OOJIbIe MPOOMAKUTEMbHOCTS 
sosqelicTBUA THOOepeMMMHA B pacTBope OJHOM uM TO »%Ke KOHWeHTpanuu. Kout- 
)OJIbHbIC 2K paCTeHHA MepeHeCIM 3HMHHE MOpOSbI O€3 MOBper*KTeHHH. 
Tlomepne ONBTH. OnbITH Cc ceAHIaMH LyOa WByXJeTHeEFO BO3pacTa 
SbIIM MpoBeseHEI B Hauase aprycta 1959 r. Ha pacrymme noberu AyOa exeqHeB- 
io'B TeyeHue 5 WHeli HAHOCHMOCb M0 OHO Kame BOAHOrO pacTBopa rHObepe.- 
IMHa B KonWeHTpanuu 0,005 u 0,02%. B KaxxqOM BapHaHTe OMbITa H B KOHT- 
Jone OblO B3ATO no 50 ceAHWeB, Ha KOTOPbIMH Me€pHOAHYECKN MpPOBOAMIUCh 
iaOmoyeHuad u OOMepHI. PesybTaTHI OOMepoB NOKa3aHb B TaOI. 3. 


: Ta6auna 3 
j Poct no6eros y6a Nox BANAHHeM ruOOepesmMHa 


| B Tom yucse 


Bapuanrt onbita 


0.02% ru66epenauH, 5 qHel 
—-0,005% ru66eperiHH, 5 THe 


KouTpOuJb 


» 


Beero 
pacTreHuli 


52 
49 
49 


co cwza6bIM 
pocToM (lpH- 
poct 0—10 cm) 


c XOpOlIHM 
poctom (npuH- 
pocr 11—51 cm) 


a6c. 4. % a6c. 4. % 
24 46 28 D4 
35 71 14 29 
46 94 3 6 


V3 tTa61. 3 BugqHO, 4TO THOOepeWIMH BOBOJIbHO CHJIbHO CTHMYJIHpyeT poc 
noGeros yy6a. Tak, mpH KOHWeHTpauuu pacTBopa rM66epennuna 0,02% pact 
HMii C XOPOILIMM pocToM oKasasocb 54% oT oOilero uNCcaa AyOKOB B STOM Bé 
puaute. Pacrsop ruO6epenimua Oonee cna6oH KonueRnTpanun (0,005%) oKasa 
MeHbINee CTHMyJUpyloulee elicTBHe — 39eCb pacTeHHH C XOpOWIMM pocTo 
okolo 30%. OHako HW 3TO KOMHYCCTBO 3HAYHTEJIbHO MIPeBbILMAaeT KOHTPOJIb, PY 
AyOKOB C XOPOLIMM pocToM ObIIO BCero JHIIb 6%. ; 

CreqyeT OTMETHT, UTO CTHMY ALMA pocta Zy6a ruOOepeIJIMHOM HaOsoqaeTC 
TaK 2K KaK H B IIpHBCJCHHbIX BbILe BereTAIMOHHBIX OIbITaX, He y BCeX pacTe 
Hui. Ha oun pacTeHua ruO6epe1IHH OKa3bIBaeT OYCHb CHJIbHOe JeMCTBUE 
BbISbIBad YCKOPCHHbIM pocT, y ApyruxX peaKMA pocTa 3aMeJVIeCHHaA, a TpeTb 
BOOOIe HHDUepeHTHEI K rHOGepeiuHy. Taka pa3iMyHad peaKUMA MOJIOJbI| 
pacTeHuli y6a Ha ruOOepe HH, 10-BHAMMOMY, CBA3aHa C Pa3JIHMYHbIM COCTOR 
HHEM KJI€CTOK Me@pHCTeMaTHYeCKOl TKaHH B CBA3H C ECTCCTBEHHBIM OKOHYAHHels 
pocTa B KOHI[é BereTaltHoHHorO mepHoga (apryct). PacTreHua, nepemeymue § 
TOKOIO, CulaOee pearupyloT WIM WaKe HHANPPepeuHTHbI K CTHMYJIATOpy pocta Tm 
CpaBHeHHIO C paCTeHHAMH, MpOMOJKAIOWLHMH poOcT. ITO NOKa3bIBalOT OTPHLa 
TeJIbHbIC PC3yJIbTATbI HAIHX OMbITOB NO AelicTBHIO rHOOepeIMHa Ha MOYUK 
ceaHIeB WyOa, chopMupoBaBlUIMecA B KOHWE BeCceHHero NepHoga pocta. CesHUE 
B STOT Tepvoy He pearupoBasM Ha CTHMYJHpyloulee ZeHcTBue rHOOepeHHa 
To %Ke, M0-BHJHMOMY, IIpOH30II0 H B HalleM oNbiTe Cc yOOM B aBrycTe, Kori 
Ce€AHIbI CrO OKAHYHBAJIH ECTECTBEHHBIM POCT H B UX TKAHAX MpPOXOMIM Npowe 
Cbl mepexoya K 3HMHeMy ToKo1IO. BesegzcTBHe Toro 4TO 3TH Mpoleccbl MpoTe) 
KaloT Y OTI@JIbHbIX PpaCTeHHH C pa3JIMYHOH CKOPOCTbIO, peaKUMA UX Ha THOCe 
pewIHH pa3smuuHa. Te 2yOKH, y KOTOPEIX 3aBePIIHJICA ECTECTBEHHBIM POCT, HI 
pearMpoBalu Ha THOOepeIHH, a MpoAOMKaoUulHe pocT — YCHUMBaIH ero M0) 
BJIMAHHEM CTHMYJATOpa. | 

OceHHHe HaOJIOJeCHHA NOKa3aJIM OOJIbUIyIO UyBCTBHTeEJIbHOCTb OMBITHBIX pa 
cTeHHH WyOa K HH43KMM TeMMepaTypaM H B MOJeBbIX OMbITaX. YxKe MepBbIM 
OC€HHHMH 3aMOpo3KaMH ObWIH NOBpexKACHLI BEPXyUIKH MoOeroB ceAHUeB TyOa 
oOpa6oTaHHbIx rHO6epemMHOM. OcoOeHHO CHJIbHO NocTpajladH modern, Mody, 
yaBliHe Ooee CHIbHYIO KOHIUCHTpaliMio pacTBopa (Tabu. 4). 


Ta6Oauna 4 


OrHouleHve K HH3KHM TemMiepaTypaM no6eros zy6a, 
oOpa6oTaHHbIx THOOepesIMHOM 


B Tom uucsie noBppex7. 
oe MOpo3aMH 
BapuauT oOnbita pactenuii 
aGce ta ail % 
0,02% ru66epenmuH, 
5D jHel 44 16 39,0 
0,005% ru66epenmuH; 
o AKseH 32 3 9,4 
Koatpoub 50 0 _— 


BrouHe BO3MOXKHO, YTO OOMOpPOXKeHHe BepXyWIeK MOGeroB y OMbITHIX Ty 
KOB OObACHANOCb TEM, UTO TelicTBUe THOOepedMMHA ObIIO TO BPCMeHH NO3qHU 
(4 VIII), u noatomy OypHopacTyumMe no6ern He ycnemH BbISpeTh K OCeHH } 
noctTpaqav. OjHako, Kak MbI BHJI@JIM BBILIe, TaKOe Ke CHHKCHHE MOPOSOCTON: 
KOCTH HaOvIOasocb H y ZYOKOB B BereTaIlHOHHOM OMbITe, rye WelcTBHe rude: 
peIMHa CbIIO paHHeBeceHHee 

TakuM o6pasom, mpu BosfeicTBuH rHOOepemmMHa Ha KOPHeBy!O CHCTeM 
ayOa B BereTallHOHHOM OMbITe pocT CeAHILEB €FO, KaK NpaBHVIO, He yCHHBaeTCA!) 
34 MCKJIOUCHHEM CJMHHUHBIX pacTeHHi. B moweBblx Ke OMbITAX pH eHcTBU 
ru06epeJWIHHOM Ha TOUKy pocta moGera pocT noOeros Ay6a B WWIHHY, Kak mpa: 
BHO, NOBbIMAeTCA, OMHAKO CTHMYJIMNpylollee eHCTBHe ero MpOABMIAeTCA He 
BCeX CeAHUEB y6a. 
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| ae CHWKAET MOPOSOCTOHKOCTb jy6a KaK B BeFeTalHOHHbIX, Tak 
B MOJEBbIX ONbITAX, H€3ABHCHMO OT BpeMeHH HaYaa ONbITa — BecHOH HH 
‘tom. Jly6 craHoBHTCA Kak Obl He3UMOCTOLKOL MOpoyoH. OTo B ompeyenenHori 
spe CyKaeT MEPCNeEKTHBbI HCIOb3OBAHHA THOGepesIMHAa B JeCOBOICTBe. 


Y kpanHcKuit Hay4HO- HMCCJIEOBaTeIbCKHH 


Toctynuso 
_ HACTHTYT JiecHoro xo3aiicTBa u arpomecoMenHopallHH 22 I 1961 
XapbKoB 
UMTMPOBAHHAS JIMTEPATYPA 
Piste ion oO Bato 8, \J1. Gi Sua OB eB, H. H, Waquuuua, Joka. co- 
i. 10 Mopdorenesy pact., 2-e usy., M., 1959. * HW. H. Konospasos, HU. B. MK y i- 
| ae JI. C. 3uHoBbes, Bor. KYDH., Ne 12 (1960). 3 JI. C. Jlecuua, Jlecu. 
Ne foo a C.. HH. JlurBuHeH Ko, Bot. «xypu., Ne 5 (1959). 5 A.B. Xo- 
| ee H. A. Bat qanuna, Jlecu. xos. , Ne 7 (1959). $M. X. Vattnaxan, 
ft. «ypH., Ne 7 (1958). 
¥ : 
| 
; 
An, T. 138, Ne 4 969 


Jloxaagn Akaywemun nayx CCCP 
1961. Tom 138, Ne4 : 


A. Jl. APAPOJIM 


OB OCOBEHHOCTAX NHTAHHA YEPHOMOPCKOH NOJIMXETbI 
MELINNA PALMATA GRUBE 


(IT pedcmaeaexo axademuxom E. H. Ilagaoeckum 19 I 1961) 


B wuTepaType OTCYTCTBYIOT JaHHbIe O MMTAHHH STOFO BHAA NOMXeTH. Buen 
HHH BU ee (6€3 HIOBOH TpyOKn) cM. Ha puc. |. 
B mpowecce akKBapHYMHBIX HaGJIOJCHHH VM OMBITOB, MpOBeFCHHbIX Ha O7e! 
ckoH OnOOrHyecKOH CTAaHWHN 3a Nepvog 1958—1960 rr., Ham yJjalOcb BCKpbI 
CHeYIOULHMe 3aKOHOMepHOCTH: 


Puc. ibe llomuxera Melinna palmata Grube, Cnepa — cameu, cnpapa — 
camka. B Bepxuei yacrTH roJoBbl BAJeH Ty40K xadep, MO HHMH y mpa: 
BOrO SK3eMIIIApa BUAHbI TeHTAaKyJIbI +2 


K rpymne coOuparomnx PpyHToeoB 43 OeHTOCodaroB, a MO KsaccupuKalHn 
M. H. Coxonosoii (4 
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COKpallaTbCa (KaxK bili B OTJCIbHOCTH) JO NomHOrO ucue3HOBeHUS, Ilo oco- 
€HHOCTAM CBOCrO CTPOeCHUA HW PYHKUMOHMPOBAaHUA TeEHTAKYJbI MCIHHHBI Wpey- 
TaBAOT COGOH MoyNpOspayHble MHOFOKJIETOUHHIC, OYCHb 931aCTHUABIC AeHTO- 
OpasHble WLynnkKH WupHHONW (y B3pocubIxX opm) no 300 UU, CMOCOOHBIe BbITATH- 
atTpca yo 30 mM v Goulee. 

Ilo monepeyHomy ceyeHHio TeHTaky mpesctaBaseT coboii pol »«es00Ka, 
myOuna MU ouepTaHue KoToporo, ofHako, MoryT meHsTECA. IlopepxHoctb TeH- 
akyJla CO CTOpOHLI *Kem06Ka cHaOxKeHa C0eM MepIlaTeJIbHOTO SIIHTeIUA, Oa- 
O4apA KOTOPOMy TonmaarolHe B COMpPHKOCHOBEHHE C HAM KpYyIIHIbl Hla ABTOMAa- 
MYECKH TpaHCNOpTupyloTcA M0 MepllaTebHOH JIeHTe, KaK N10 KOHBeiepy, B 
oTosoe oTsepcrue. IlogqraruBanue uacTul Ma KO pTy MOKET OCyUeCTBAATHCA 
\TlyT€M COOTBETCTBYIOWerO NOATATHBAaHUA (cOKpallleHuA) TeHTaKyJ2. 


Puc. 2. Kopmosrie nosia BbleqaHua MeIMHHbI Yepes 17 4ac. nocme Havana onbiTa 


BbiqeeHHe WHYpOOOpasHBIX SKCKPCMEHTOB OCYIIECTBUIACTCA Y MCJIMHHBI Iy- 
M OBICTpOro BbI,BHXKeCHHA XBOCTOBOFO KOHIa Tela yepes BepxHee (rosIOBHOe) 
BepcTHe HOBO TpyOKH, KOTOPoe OOLIHO H OKPy2KeHO HeOOJBIIHM XOJIMHKOM 
(CKPeCMEHTOB. 

C weabio NomyyeHuA YeTKUX KaYeCTBCHHBIX MJJIOCTpalHil WHHAMHKH TIpo- 
Cca NHTaHHA HaMH Obl MpHMeHEH CJeAYIOUMMH MeTOL: B Oey IMaNUpOBaH- 
10 KIOBETY HaJIMBalach MOPCKaA BOa WH Ha HO OCaKMaCA TOHKUM Col ua. 
Te€M Ha NOBEPXHOCTb HJIOBOFO COA OCTOPOKHO KaHCb TPyYOKH C MeJIHHHa- 

B mecTaX Bble¢qaHuA MeJMHHaMH YeTKO OOHApyXUBaINCh Oenble OKpyx- 
(«TH HX KOPMOBBIX TovIeH. 

CpaBHuTesIbHble (POTOCHUMKH ObIIM CyemaHbl yepes 17 u 94 yaca & momenta 
KulaKH 3TOFO oMbiTa (cM. puc. 2 Hu 3). 

CnemMasIbHoe H3yYeHHe KOPMOBbIX OOBEKTOB MeJHHHbI MpOBOMIOCb MeTO- 
|M CpaBHHTeJIbHOrO MHKPOCKOMHYeCKOrO H3yYeHHA MMKpoMpenapatos, u3ro- 
BJICHHBIX H3 KPYIHIl Wa, U3B/ICUCHHBIX H3 HayaIbHOrO HM KOHEYHOFO yuacrT- 
B MIHULCBapUTeIbHOrO TpaKkTa M@JIHHHBI, a Take, JIA CpaBHeHHA, H H3 TO- 
/PXHOCTHOH MI€HKH THNHYHHIX OOPa3lOB MeJIMHHOBOPO Hua, COOpaHHbIX B 9KC- 
qiunAx OpecckoH OnolorMyecKoH CTaHIlMH B ceBepo-3alaqHou yactu Uep- 
to Mops. Boxopocam Opi onpegenenpr A. V1. MBanospm. 

Kak BbIACHHIOCb, ObIcTpee APyrux CHCTeMaTHYeCKUX Fpylill NepeBapuBalorcs 
Heseenbie Bogopocu (Oscillatoria planctonica, O. tennis, O. sp.), Koroppie 
DeKaIHAX ye He OOHApyxUBaIOTCH. Xopouwlo ycBauMBaloTCA TakxKe Hu WHaTO- 


' 16* 97t 


: 
i: 


MOBbI€ BOJOPOCJIM, OT KOTOPbIX B (PeKAaJIbHBIX BbIOpocax ocTaloTcA Sombie 4a 
CTbIO JIMUIb UX MycTbIe cTBOpKH. KopmosbimMH*oObektamu Melinna palmate 
‘43 J[MaTOMOBbIX MOXKHO Ha3BaTb caeqyroune BUI: Bacillaria paradoxa, Cam 
pylodiscus Thuretii, Caloneis sp., Melosira sulcata, Navicula sp., Nitzschia 


wi 
cial 


Puc. 3. Kopmospie noma BbleqaHHA MeJIMHHBI Yepes 94 yaca MocIe Hayama TOrO » 
%Ke OMbITAa 


punctata, N, sigma, N: sigmoidea, Nitzschia sp., Rhizosolenia calcar avis 
Phalassiosira subsalina. : @ 
B. 3aKJOUCHHe TIpHBeeM WaHHble OMbITa MO KOJIMYeCTBEHHOMY yUeTy Becd 
Hla, IIpOlMyCKaeMOro Yepe3s MMILCBAPUTeIbHbI TpakT MeMHHbI'B TeveHHe’3Q dacl 
B 9ToM onbiTe H3yualocb MHTaHH¢ 
CI€MyIOUUX. TpeX 3IK3CMIIVIAPOF 
MeJIMHHbI: I 9k3emmIsAp (camer) 
muauna 45 mm, Bec 32 mr; II 9K 
3eMIIAp (camka) — JwiImHa 37 MM 
pec 25 mr; III sk3emnaap (ca: 
- Mel) — iuHa 33,5 MM, Bec 22,5 Mr 
Mi Reto Supe B akpapuyme, rye Haxo_MJHel 
OMBITHBIE SK3CMIMIAPbl MeJIMHH 
WJIOBLIX. TDyOKaxX (B YCJOBHAX 
ff TIpHOJMKAIOULUXCA K eCTeCTBCH 
WT WEIM), POBHO Yepes Kax pili al 
ria3HOoH MHMeTKOH ~- OCTOPOKHC 
he NOMOUpaICA BbIMeJICHHBIM 3a 3TO" 
IIPOME*KYTOK BpeMeHH eKaJIbHbIl 
TAK (OTIEIbHO OT KaxkKyoro’ MK 
Puc. “4. Kpuspie qunamuku mutanua (cKopocTH TpeX OMBITHBIX SK3EMILIAPOB) 7 
MPOXO*KACHUA Wa Yepe3s MMMeBapuTerbHBI Tpakt) UePCHOCHJICA B ChelHaJIbHylo US 
TPeX OMMbITHLIX aksemnuiapoB Melinna palmata MepHTebHyt Yauky Iletpu ¢ 
BoyoH. M3mepenne WIMHEI (be 
KaJIbHOTO. ‘TAKA OCYIICCTBIANOCh IpH NOMOMLM TpenapoBabHOH UMVIbl A 
(oHe Kpy2Kka MMJIIMMeTpOBOH GyMarH, NOMOKeHHOH Mo AHO uawku Metpux 
Ha ocnose noka3atesel AMI (peKabHOrO THxKAa HM ero MAaMeTpa, OTHO 
CHTCIbBHO NOCTOAHHOFO JIA KaxKOTO JaHHOTO JK3CMIIAPa MeMHHBbI, BbIUHC) 
JIANCAH ero OObeM. 
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‘Tipexpapntespuoe OlpemeseHHe COOTHOWICHHA OOBeEMa H BeCa H3BECTHBIX 
peskOB *eKaNbHOrO Tx%Ka MO3BOMMIO MepeBONMTh exRKeUACHEIC NOKAasaTeNH 
eMa B MOKa3aTesH Beca. Ha ocHOBaHUMN MOJIyYeHHbIX B STOM OMbITe JaHHbIX 
HocTpoeH rpaduk Ko/MYeCTBeHHOM XapakTepucTHKM Mpowecca MMTaHUsA (cKo- 
Foc HpOXORKMeHNA MMU Yepe3s MMUEBAPHTebHbIM TpakT) TpeX OMBITHbIX 
9KSEMIIJIAPOB MeJIMHH (cM. puc. 4). 

_ Kak Bugno, npouecc nutanus y Melinna palmata mporexaer c xapakTepHol 
HepaBHOMepHOH NepMOAM4IHOCTEI. 


Tloctynuao 
14 I 1961 


q HUTHPOBAHHAA JIATEPATYPA 


—) tM. H. Coxoaosa, Tp. Wucr. oxeanon., 27, 123-(1958). *® E. tl Ty pna 
2ua, Tp. Mucr. oKeanon., 7, 284 (1953). 
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; Jloxzagn Anagemun nayx CCCP 
: 1961. Tom 138, Ne 4 


PU3HOJIOLH A 
Cc. . AMPOM 
O ®YHKILMOHAJIbHOM B3AMMOJEMCTBHHM AHAJIN3ATOPHbIX 
3 CHCTEM : 


(ITpedcmae aeno axademukom B. H. Yepaueoecxum 19 I 1961) 


HecoMHeHHbI HHTepec MpeAcTaBIAeT UCCIeOBaHHe y YeJIOBeKa CKOpocTek 
TIPOTeKalolluX peakKUHH MH H3MCHeHHe HX B MMKPOMHTepBalaX BpEMeHH B pey 
SyJIbTaTe CJIOBECHOH MHCTPyKIHH. 7 

VispecTHo, 4TO BCe aHasIH3aTOPHble CHCTeMbI (PYHKUMOHUPYIOT He 301i; 
pOBaHHO jpyr OT Apyra, WH MOsTOMY, HCCeAyA TeCATeIbHOCTb TOM WIM HHO 
AHaJIM3aTOPHOH CHCTeMbI, HEOOXOAHMO CYUHTATbCA C HX B3AHMHBbIM BJIMAHHEM Hi 
YUHTHIBATh, B KAKOM Mepe JeATEMbHOCTb HCCJIEAYeMBIX AHAJIM3aTOPHbIX CHCTeEM 
oOyCIOBJI€CHa AKTHBHBIM WIM MaCCHBHbIM COCTOAHHEM J[pyrHX CHCTeM. 

Vsyyenue ocoOeHHocTeH 3pHTeJIbHOH HW KHHECTETHYCCKOH aHaJIH3aTOpHbl 
CHCTEM B pa3JIHMUHbIX YCJIOBHAX (YHKIMOHAIbHOrO B3aHMMOJeCHCTBHA MeXKLY 
KOPKOBbIMH O4AaraMu TIpeAcTaBsAeT HE TOJIbKO TeopeTHYecKHH, HO H TipakTuye 
CKMH MHTepec JWIA KOHTPOJIA TpCHHPOBOYHBIX 3aHATHH, MpOBeeHHA TPyOBbI 
mpouweccoB H Jp. 

B wesaX BbIACHeEHHA MpoweccoB PYHKUHOHAIbHOFO B3aHMOJeCHCTBHA MeKLY 
KOPKOBbIMH O4AraMH ObWIM MpOH3BeeHbI HCCIeNOBaHHA MoO pa3padoTaHHOMy 
HaMH MeTOAy «ycJIOBHOTO» ypoBHs ("). CyltHOCTb 3TOTO MeTOJa 3aKTOUaeTCA 
B TOM, 4TO HCCeyeMOMy MpeviaraeTcA HaxKMMaTb Ha Pe3HHOBbIN OaOH nos 
KOHTposeM COOCTBEHHOFO 3peHHA WO 50-ro FeMeHHA WIKaJIbI pedbsieKcomeTpa amy 
napata, llocyle Yero NOBTOPUTb TOT Ke lIpHeM pH 3ayqMadpparMupoBaHHoH WiKaue. 

B Hallux OMbITaX HCCIeAOBalacbh OCOOCHHOCTb KOOPAHHALHN WemeHanpaB- 
JIGCHHOFO JBHraTeJIbHOTO aKTa, 3aBHCAMeErO OT COOTHOWICHHH HEPBHbIX MpoLec- 
COB, a TaKxXKe OMpPeeAIMCb BPCMeHHBIe NapaMeTpbl peakuni. MccneqoBanu aM 
NOABeprauch JOH C HOPMAaJIbHOH MBIMeYHOH CHIOH, NOATBepxKJeHHOH MHA 
MoMeTpHeH. ONbITb] NOKa3aIH OTCYTCTBHE MapaJIeIH3Ma MexXKJLy MbIIIeTHO 
CHIOH HM CHIOH HEPBHBIX MpOlleccos. 

IIpexne 4eM TpHCTyNHTb K HCCeOBAaHHAM, SKCHepHMeHTaTOP OJDKeH 
yOeUTbCA B JIETKOM BO3MOXKHOCTH HMccenyemMoro BboKaTb Bce 100 yeneHHH 
uikaJbl pedmekcometpa. Ilepeq HayasioM HCCIeqOBaHHA aeTCA MHCTPyKUMA 
Ha@KHMATb MOCI€ MOABJICHHA AKYCTHYeCKOrO CHrHasIa Ha Pe3HHOBbIM OaJJIOH, 
cBOOOAHO OOXBAaTHIBAA ero IpaBOH KHCTbIO JO TeX MOp, NoKa He 3afOpuTcA aM 
mouka Ha 50-M JjeneHHM UIKabl pecbeKcomeTpa (yCJIOBHBIi ypOBeHb). 

B TeyeHHe JeCATH HEH MpOBOAMIHCb OMBITHI 10 OLHOMY B JeHb. B kaxK JOM 
OMbITe HCIbITYeMBIM BLINOTHA MepBbIe JECATb Mpo6 BusyabHO M BTOpHle je- 
CATb — BCJIENY!O, MPH UWiKasle, 3aKpbITOH AuadparmMol. SaTem, HamwkuMaA Ha 
peSHHOBHIM OasJIOH, He TIAA Ha WIKay, HCMbITYeMbIM JOMKeH Obl MpeKpalllaTh 
aBseHve Ha OasIOH Ha YCJIOBHOM ypOBHE Ha OCHOBaHHH HaBbikKa, MpHoOperTeH- 
HOrO pH MepBbIX JeCATH BU3yaMbHbIX Mmpobax. Tlocae kako mpoObl, npoHu3- 
BeJCHHOH MPH 3aKpbITOH AuacdparMe, MOCMeHAA OTKPbIBaaCb HU HCIIbITYeMbI 
yOexKaJICH B CTEM€HH OTKJIOHCHUA OT yCJIOBHOTO ypoBHA. KonkpeTuble moka3a- 
TeIM JCMOHCTpHpylotcs B onbite c Hatamet B., 7 net, BocnuTaHHuuen cTapueH 
rpynnbl AeTckoro caja, mpouspeyqeHHoM 11 X 1957 r. 

B 93ToM OMbITe BpeMA peaKIMH Ha BCE JCCATb BU3YANbHbIX 1po6 paBHO 
22,37 ceK., a BPCMA peaKIMM Ha OMHO AeeCHHe WIKaIbI B ITHX JeCATH BU3y~ 
aJIbHBIX mpo6ax paBuo 0,04477 cex. Ilpu npo6ax Benemy1o o6mlee KOMYCCTBO! 
MOMOMKUTCIDHBIX een 3a MATb MmpoO Obiwi0 paBHo 270. Bpema peakuuH 
Ha MOJIO*KHTeIBHbIC MAT MpoO ObiIo paBHo 4,49 cek., a BpeMA peaKIHH Ha 
OHO NONOKUTeIbHOe WeteHue 9sTHX mpod 0,01662 cek. 
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[Ipa verbipex mpo6ax Besenyto uccieqyemaa HaOpana 163 yeneHus, T. e. 
a He MOCTHTaa YCJIOBHOTO ypOBHA, OOHapyXKUBaA peaKIUMIO, Ha3BaHHylO 
H TIpHTOpMoxeHHON. Bpema peakWMu Ha YeTHIPe MpHTOPMO*KeHHBIe MpoOLi 


BHANIOCh 4,03 ceK., a BpEMA peaKIHH Ha OMHO MpPHTOPMOX*KeHHOe JeeHHe 13 
ix mpoO 0,02472 cex. (Ta6z. 1). 


Taoweuna 1% 


, = 
, | O6mee 4ucn0 FereHHi BpemMaA peakuun, cekyHy 
Nae Tloxas. pe- 
i. nu. | @aekcometpa MIputop- Ha MouomUT. | Ha WpuTop- | Ha Hoso- 4st IEG 
i MOJIO*KUT. Nien, poy MOxK. npooy KUT. TOPMOX. 
i meen. meneu. 
| 3 
‘ i Bu3yaabuo 
4 50 1,75 
je 50 2,42 
3 50 S25 
4 50 1,35 
5 50 3,18 
6 50 fb 2,40 
a7 50 4/53 
ut 50 2,75 
=9 50 2542 
410 - 50 1,62 
5 500 | | | 22,37 | 0,04474 | 
Wuabparma 
sl 56 56 1,30 
2: 45 45 2,00 
a AQ 49 0,55 
4 5 55 0,92 
5 53 53 : 0,70 
6 24 24 1,08 
7 5) - 
v3 5A 55 0,50 
9 45 45 0,40 
40 54 54 1,07 
| +270 163 | 4,49 4,08 0,01662 0,02472 


'* Viccnegopanne 11 X 1957 r, Harama B., 1950 r. poxgeuua. 


Kak uszectuo, HM. M. Ceyenos yka3biBal, YTO MbIINeYHOe JBHXKeHHeE — eCTb 
iMopMalluA O (YHKIHOHAIbHOM COCTOAHHM HepBHbIX Mpoueccos. Ilocneqnaa 
iccmMaTpHBaeTcA Kak OopbOa MpoueccoB BoO36yxKICHHA WH TOPMOXKeCHUA C BO3- 
IKHOBCHHeM J[MHaMHYeCKHX (PYHKIHOHAIbHbIX KapTHH HW cTpyKTyp. Ilomoxe- 
fe 9TO HAXOJUT MOATBEpKeHHe B HaLIMX 9KCIePHMeHTAX. 

He Tobko Kax pli OMIT, HO Kaka mpoba u3 ABawWaTH, MpOH3BOAUMbIXx 
TeyeHHe OJHOFO SKCIEpHMeHTAa, XapakTepu3yeT PYHKILMOHAJIbHOe COCTOAHHe 
HTpabHOH HepBHO cuctTempI. Jna Toro uTOObI Gomee OObEKTHBHO BbIABHTb 
7HKUMOHAJIbHOe B3AMMOJEHCTBHE KOPKOBbIX OUAOB aHaJIM3aTOPHbIX CHCTeM, 
KaxxJbIM HCCJIEXYEMbIM B TeYeHHe JeECATH WHE CTaBHIOCb MO OAHOMY OMBbITy 
BbIUHCIAIUCh CpeHHe apHPMeTHYECKHE BEMHYHHbI BPCMCHH PeaKILHH Ha OJLHO 
gene pediekcometpa. 

~Bcero Obiio uccseqoBaHo 59 yenoBeK pa3HbIxX BO3pacToB, 24 u3 HHX — BOC- 
TaHHUkU cTapwelH rpynnbl 7eTcKoro caja (Ta6. 2). 

Kak ykaspipaocb, y HCcceqyeMbIX pH mpoOax c 3aKpbITOH uadparmoi 
IBaiH TOUHIe «MOMaqaHuA B YCJIOBHBI ypoBeHb». MoxHo mpexqnomaratb, To 
STUX CIyUaAX BO3OyKJeHHeE H TOPMOXKeEHHE HAXOJMINCb B YpaBHOBelIeHHOM 
erosHuv. Ecam xe uccaeyeMbIn MepeXo,us YyCJIOBHLIH ypOBCHb HM BMeCTO 
TeNeHuh UIKasbI pediekcoMeTpa HaOupad 55, TO 3TO CBUJETEJIbCTBOBAIO O 
Bure HepBHBIX IIpoleccoB B CTOPOHY Bo36yxXTeHHA Ha 5 YCJOBHbIX eeHHit 
Kabl. Stu 5 WeMeHu BbILe yCIOBHOTO YpOBHA Mbl Ha3bIBae€M MOJIOXKUTEJIb- 
IMU, Tak KaK IIponcxomwjeHHe UX OOA3aHO BO38OyKJeHHIO. 

{acTo mpu mpoOax c 3aKpbITOH Wuadparmou uccwewqyemble HE JOXOMAT WO yc- 
Horo YpOBHA u HaOupaloT, HalpuMep, 24 yeseHUA WIKaIbI BMecTo 50. B stom 
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| ae 
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Ta6uuna | 


Bpema peakuHu Ha | Pasuulsa c a, | Bpemsa peakuHu Ha | PasHuma c 
os qemeHHe, MCeK. mcek.* 2 fesmeuue, Mcek, MceK.* 
a 2 
rote | ve (ane Bel Baie olor are 
Mpele) S| eo lie o| | S| Be | 8S] sx 

[=] o roy ists fe) rome) ‘© ° = Q ihe On foMe) ‘oO q 
Bs 5 Q Bes BS n n = (3) KE (-) im Bae Re e a 
Sele | asks | oh [ease 5 5 ENS: | ee sens |) Gee) || Soe = S 
2 A a ms ok) me ~ ie =< SiS] a no auspice i=¢ : 
41) K..| 19388} 4104 7 86 <77 <18 34 | SI. | 1926 54 29 35 < 25 <= 
2| 7K.| 1950] 448 50 62 <68 <56 32 |B. | 1954 36 42 10 < 24 <a 
8) Bb, ) 193840 F716 49 65 <67 <54 33 | E | 1936 47 25 82 < 22.) nen 
4} O, | 1954 76 25) aT <61 <59 34 Ps |) 1954 77 56 99 <—2t =a 
BB. | 20387 65 12 12 <53 <53 35) M. | 1950 43 22 29 << 121 < fl 
6 | Il. | 1954 72 19 27 <53 <45 S18) lalla: || ake By% 56 37 AT < 49 = 
Tuleh Oot le dite 64 90 <50 <24 Bt || Zhe | 1989, 45 26 47 <—19 <4 
8] T. | 1937 70 22, 29 <48 <A1 38 | M. | 1950 33 15 7 < 18 ieee 
9| HM. | 1937 66 18 19 <48 <47 B9n) BD . 1938 42, 25 26 < 17 | <a 
10] B. | 1950 93 45 66 <48 <27 40| A. | 1938 55 38 44 < 11-2) <4 
Adee 105d | 424 78 106 <46 <18 44} X. | 1954 61 45 82 < 16° | Se 
42) 1, | 1932 48 3 43 <45 <5 42} JI. | 1936 38 23 27 <a <A 
13S. | 1954 64 20 55 <4l < 6 £3) Wz | 1951 39 26 33 < 18 <I 
14| K. | 1918 54 13 16 <Al <38 44) TI, | 1939 28 16 18 <12 ee 

45 | M. | 1930 59 20 24 <39 <38 45] K. | 1938 22 14 13 =< ll <4 
46 | JI. | 1950 54 13 15 <38 <36 46] B. | 1911 34 23 19 <i <i 
17 | I1.} 1926 82 45 12 <37 <70 47] M, | 1932 19 9 10 <0) SH 

48 | Il.} 1952 48 12 14 <36 <34 EM Wo, Sool EY) 23 14 17 <u" 0) Die 
19] P. | 4954 63 26 35 <37 <28 49| K. | 1934 62 54 43 6 < fj 
200 Ga Haeoo! 48 15 18 <33 <30 50] K. | 1939 15 8 9 ey < 
24 1B 1950 59 26 39 <33 <20 OAs Ps 41932 16 “) 10 <0 ai << 
22| B, | 1930 65 32 30 <83 <SO) 02) bs dike 1 4029) 46 40 38 <0) <= 
238 | Zi. | 1985 54 18 17 <33 <34 D8) Dy | 1954 58 54 117 < ly Nineae 
24 | TT, | 1923 92 60 86 <32 <6 54 | K. | 1934 8 5 <3, <a 
25] K, | 1933 98 68 75 <30 <23 55] B. | 1938 35 33 39 < 2 
26 | K. | 1954 64 34 37 <27 <24 56 | B. | 1906 94 94 “ff <0 <ja 
27| JI. | 1934 54 27 42 <27 <12 57| B. | 1939 46 59 76 SSH} > 3 
28 | Il. | 1954 38 13 16 <25 <22 58 | JI. | 1922 56 57 87 Se > 34 
29) E. } 1952 78 53 77 <25 <4 59)| Pom} 1956 96 238 876 >142 >28 
30 | A. | 1954 48 23 24 <25 <24 | 

* 3HakH > MW < O3HAUaIOT, COOTBETCTBEHHO, «OObile Ha... .» H «MCHbIUIe Ha. . .». 


cyuae MpOHvsomed CBU OamaHca HEPBHbIX IIPOMeCCOB B CTOPOHYy mpeob1ay 


HHA TOPMO%KeHHA C CHJIOH, BbIpaKatouleica B 26 yCNOBHBIX JeeHHAX WIKat 
KOTOpbl€ MbI Ha3bIBaCM OTPHILATeIbHBIMH, a TpoOy MpuTOpMoxKeHHON. | 
Kak paBulo, BpeMA peaKILHH Ha OHO JeseHHe WiKaIbI pecbeKcomerTpa Mp 
MIpHTOPMOXKeHHOK Wpobe y NosaBAAOUero YACMA UCCeAyeMbIX BCerya SovIbU| 
YeM BpeMA peaKIMH HA OFHO JeeCHHe WKAJbI IPH NOMORUTeEMbHOH Mpobe. Ir 
(PCeHOMEH TOTBEPKAaeT, YTO METOR YCMIOBHOTO YpOBHA aeT OObEKTHBHY!O BO 
MOMKHOCTh OWUCHKH HHTMBUAYAaIbHbIX Pa3IH4YH CHJIbl H ypaBHOBeCLICHHOCTH O 
HOBHbIX HEPBHBIX IIPOWeCCOB B WeHTPasIbHOH HeEPBHOM CHCTeMe 4eOBeKa. 

M3 Ta61. 2 BuHO, 4TO BpeMA peaKUMH pH BU3yaNbHbIX mpobax 
OHO JeseHHe LUIKaJIbl pedseKcoMeTpa OoVJIbUIe He TOJIbKO BPe€MeHH peakIL 
Ha OHO JeJeHve TNpH MOMORKUTEIBHLIX MpoOax, HO TakxKe BpeMeHH pea 
WHH Ha OHO JeJeHMe UWIKaJIbl JaxKe MPH MPHTOPMOXeHHEIX mpobax. 

Bpema peakWuu Ha OJHO JeeHHe IPH NOMO*KUTeEMbHBIX MpobaXx ObiI0 Son 
Il€ BPCMCHH Peak Ha OJHO JeMeCHHE WIKAaJIbI IPH BU3YaJIbHLIX Mpobax TOMbK 
y TpeX yeOBeK u3 59 ucceqyembix. Y ceMM YeOBEK BPeMA peakIHH Ha OF 
ACJCHNE UiKaJIbl TPH MPHTOPMOKeHHHIX Mpobax ObIO GOMbINe, YEM IPH BU3y 
AJIbHBIX T1poOax. . 

Takum o6pasom, B nepHog BbIPaOOTKM HAM TpeHUPOBKH WeeHanpaBAeHHO 
ABHTaTeIbHOrO aKTa MO KOHTPOJIEM SpeHHS KOPKOBbIe OUATH 3PHTeJIbHO 
aHaJIM3aTOpa OKA3bIBaIOT TOPMOSAINee BIIMAHHe HA KOPKOBbIe OYA KHHECTATE 
yeckoro aHaIu3aTopa. Bausnue 9TO BbIparKaeTcA aBHbIM OOpa3soM B YyWIMHE 
HHH BPCMCHH OCYLIECTBIACMOrO JIBUraTeMbHOrO aKTA. 


Mucrury? ssomounonxHol dusnonormu um. UW. M. Ceuenosa Iloctynusio | 
Axajemuu nayK CCCP 161 1961 | 


UMTHPOBAHHASA JIMTEPATYPA | 


1C. I. Ampom, JAH, 125, Ne 2, 439 (1959). 
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. PH3HOJIOTH A 
r. A. KHBMAH u P. Il. MOP®AHPbEBA 
AHAJIM3 JEMCTBUA AHTHBHOTHKOB FPYMIIbI 
TETPALLUKJIMHOB HA AKTHBHOCTB KATAJIA3bI KPOBM 


WM NEYGEHM C TOUKH 3PEHHSA WX PACHPEAEJIEHUA 
B OPrFAHH3ME 


(IIpedcmaeaexo axademuxom B. H. Yepxueoscxum 9 I 1961) 


Visyuenue pacnpemeseHusd aHTHOHOTHKOB B OpraHH3Me MOXET IIpeACTAaBJSATb- 
3HAUHTCIbHIM HHTepeC Ip PelWICHHH BOMPOCOB, CBA3AHHBIX He TOJIbKO C 9¢p- 
peKTHBHOCTBIO pemapaToB, HO H C HX TOKCHYeCKHM JeHCTBUeM (‘). Ham yya- 
MOCb JOCTaTOUHO YeTKO NOKa3aTb 3TO IPH H3yYeHHM BJIMAHHA AHTHOMOTHKOB 
Ppynnbl TeTpalMKJIOHOR — XJOpTeTpalMKJHHa, TeTpalMKJIHHa WM OKCHTETpa- 
qUKIMHA, BECbMa OIM3KHX MO CTPOCHHIO,— Ha AKTHBHOCTb KaTaJla3bl KPOBH MH 
geyenu. AKTHBHOCTb dbepMeHTa onpesemAacb To MeToay Baxa u 3y6xKosoli (’). 

-B onpitax Ha Kpbicax, KOTOPbIM BBOJHMJIH TETPalMKJIMHBI per OS, OblO ycTa-- 
HOBJICHO IpPeCHMYILeCTBEHHO NosaBuAlomlee WelcTBHe yKa3aHHbIX AHTHOHOTHKOB. 
fa KaTajla3y KpOBM uM MeyeHH. i 

B oTHOUeCHHH KaTasa3bl KpOBH HaHOoulee aKTHBHBIM OKa3aJICd OKCHTeTpa- 
MukIMH: yepes 2 u 3 uaca Moce OAHOKpaTHoro BBeZeHUA ero B Jose 100 Mr/Kr- - 
aKTHBHOCTb KaTaJla3bl KPOBH CHWWKa- 
ach 110 CpaBHEHHIO C HCXOJ{HbIM YPOB- TaOuuna 1 
geM, COOTBETCTBCHHO, Ha 24,2 u 21,0%. 

B sTux yCJOBHAX yjeHcTBue XJIOpTeTpa- CojepxKaHve TeTpalluKJIHHOB B CbIBOPOTKE 
QUKIMHAa MW TeTpaluKMHa OblIO Topa3- a ana ese: 100 mr/xr eae he 
lO MeHee BbIPayKeHHbIM. 


. Ilpupezenupie JIAHHbIe IIpHoOperaioT Koulentpatlusa B CBIBOpOTKe, 
ocoOblli MHTepec, ecuiM MWOMbITAaTbCA nee craa pr/Mi : 
DICHHTb HX C TOUKH 3peHHA cojyle pxKa- yepes | Yepes | 4Yepes yepes 


HUA TeTPaluKIHHOB B KpOBH TocuJe MGS be OD aie | 


BBeeCHHA BHYTpb (Tada. 1). Onpege- 

meHue KOHUeCHTPaluH MpOusBOAuIH Xasoprerpa- 

MHUKpOOHOMOrHYeCKHM Me€TOJOM C TECT- . WUKJIMH 0,70) Zid, a) Osten Uso 

kybtypoit Ly. Kaxnaa undpa B ta6- “PMI 0.87 | 4.7 | 4,03 | 0,63 

nue — cpequaa u3 3—5 OMBITOB. Oxcurerpanu-| 
Vs ta6a. 1 pugqHo, 4To B HanOoubUen KWH 0,09 | 0,27 | 0,16 | 0,15 


KOHIICHTpaluH TeTPallMKJIMHbI COep- 
KATCA B CbIBOPOTKe Yepes 2 yaca MocIe BBETCHHA. Bo Bcex cilyuaax KOHICH- 
TpalluA B KpOBM XJIOpTeTpaluKIHHa HM TeTPAIHKJIHHa B HeCKOJIbKO pa3 IIpe- 
BbIasma ComepxanHe OKCHTeTPallMK JIMA. 
_ Conoctapienue 3THX Ja@HHBIX C pesyJbTATAMH OIIBITOB TO olpeneseHuio jeli-- 
2TBUA TeTPallMKIHHOB Ha KaTaa3y KPOBH NOSBOJIACT IIpHHTH K 3aKJIIOUeHHW,. 
4To OcOb0e MeCTO TYT 3AHHMAeT OKCHTETPAMKHH: MpH HaHMCHDIICM comep2Ka- 
aM B KpOBH OH OKa3aJI BbIPAaKeHHOe NeHCTBHE Ha KaTalasy. MoxkHo lpejiou10- 
KUT HaWuNe cmerMuyecKoro jelicTBUA OKCHTeTpallMKIMHa Ha KaTavlasy 
Kpopu. besyc0BHo, MOBbIWeHHe KOHIeHTpaluH OKCHTe€TPaluKIHHA B KPOBH 
(Hanpunep, IIpH WapeHTepawbHOM BBeeCHHH, KOra OH XOPOUTO BCACBIBaeTCA) 
. TOBeCTH K elle Gomee BbIPAXKeHHOMY JCHCTBUIO Ha 3TOT (pe pMEHT. 
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Ilpu w3y4eHHuH BIMAHHA TeTPalHKAMHOB Ha KaTasa3y MeyeHH, MpoBeseHHO 
®B AByX BapnaHTax (in vivo — MpM BBeZeHUM IpelapaToB KpbicaM per Os 
in vitro — npn uHkyOallHH pacTBOpOB TeTpallMKJIMHOB C TOMOreHAaTaMH MeyeH 
ObLIN TMOUyYeHbI Ha NepBbIH BSIIA ;B3aXMHO UCKJIOUAIOUIMe pe3yJIbTaTb 

B mepBoM BapHaHTe Mocae 5-,HeBHOrO BBeJeCHHA AHTHOMOTHKOB B JO 
100 mr/Kr B Je@Hb XJIOPTeTPALMKIHH HW TeTPallHKJIMH CHWKAaJIM AKTHBHOCTh KaT 
ma3br neuenu ua 19,9 u 23,8% cooTBeTCTBEHHO, a OKCHTETPalHKJIMH TaKOr 
JleHCTBUA MpakTMYeCKH He OKa3bIBal. Bo BTOPOM BapHaHTe OMIbITa, KOra TOM 
reHaTbl meyeHH HHKYOHpOBaIH C pacTBOpaMH TeTPaILHKJIMHOB, B3ATHIX 
PaBHBIX KOHICHTpalluAX, HawOoee AaKTMBHBIM B OTHOIWWCHHH KaTamla3 
MeueHH OKa3aJICA OKCHTeTpaluksHH (TaOT. 2). Kaxgad wadpa B Ta6mHye 
cpeqHAdA U3 6 OMBbITOB. 


Taownma 2 
Bavnanne TeTpalHKJIMHOB Ha AKTHBHOCTb KaTaJla3bl MCYeHH 


in vitro 
avon [SEER Mam | om | Se 
X NOpTeTpalukJIuH 200 , 0 3,99 SEO) 25 lacesou linc Ona 
TerpaluksuH 200 ,0 Si eteh (ileum O As REEL | ADAG 
OxkcuTeTpalluk JIMH 200, 0 2 OOM scO Atal ot Oe leans 
KOHTpOJIb — 5,42. |+0,24; — — 


Kanyieeca TpoTHBopeune MexK LY pe3ybTaTaMH ONBITOB in vivo u in vitr 
‘OOYCOBJICHO 3AKOHOMEPHOCTAMH paciipeseseHHA TeTpalUKJIHHOB B OpraHH3 
Me, B YaCTHOCTH — KOHIeHTpallweH HX Teyenbio. B onbirax c romoreHaTaMH 
-opraHos (*) H nepdy3veH H30JIMpOBaHHOH TeyveHH pacTBOpaMH TeTpallHKJIHHO 
(4) ycTaHOBJIeHO, ITO B HAWOOJbIUIeEH CTEMCHH ITHM OpraHOM CBAB3bIBaeTCA (a 3Ha- 
‘UT — HM 3aJ[epxKUBAeTCA) XMOPTETPAaLUKJIMH, 3a HUM CJIeyeT TETPalHKJIHH UH B 
‘3HAUHTEJIbBHO MeHbINeH CTeMe€HH — OKCHTeTpaluKJIHH. 

Ilpu u3yyeHuH JeHCTBUA TeETpalHKJIMHOB Ha KaTaJIH3y NeyeHH in ViVO CKa- 
3a1aCb HMCHHO 9Ta 3AKOHOMEPHOCTb UX paciipeseseHuA B OpraHH3ame. B onbiTax 
in vitro, Ip HamM4YHH paBHbIX KOHIUCHTPpalHH TeTpalWKJIMHOB, MpOABHIaCb 
Oolee BbICOKaA AKTHBHOCTb OKCHTeETPallMKJIMHA B OTHOUICHHH KaTaa3bl me- 
qeHH. 

CpaBHHBad pe3yJIbTaTbI H3yYCHHA BJIMAHHA TeTPalHKIMHOB Ha KaTawa3y 
KpOBH MH TeueHH C YYeTOM HX paciipeseseHHA B OpraHH3Me, B TepBOM Curyyae 
MBI MO2%K€M TOBOPHTb O BbICOKOM AKTHBHOCTH OKCHTeETPallMKJIHHAa, BO3MO%KHO 
‘CMeMMPUYECKOH MO CpaBHeHHIO C XJIOPTeTPalHKJIHHOM UH TeTPallHKJIHHOM; BO 
BTOPOM CJly¥ae STO BbIPAKeHO JaJIeKO He TAK P€3KO, HO OKCHTETPaHKJIHH HU B 
OTHOIMCHHH KaTala3bl NWeyeHH Oowlee AKTHBEH, YCM XJIOPTETPAllMKJIMH MU TeTpa- 
WHKJIHH. 


Hayuno-nccneqopaTebcKuit MHCTUTYT Tlocrynvso 
(apMakOJIOrHH HW XUMMOTepanHH 3 1 1961 
Axkajlemui MefumHucKux Hayk CCCP 


WMTMPOBAHHAA JIMTEPATYPA 


1T. A. Kupman,Bropas nayun. Kondep. Jlexuurp. nucr. ayTHOHOTHKOB, Te3. JOKJ., 
-JI., 1960, crp.81. 2 A. H. Bax, P. C. 3y6xoBa, B ku. COopn. u36p. Tp. akan. Baxa, 
M., 1937, erp. 411. * [T. A. Kusauman, H.M. CMoapuwK OB a, Biron. oxen. 6noie 
v meg, Ne 12, 68 (1959). 4T..A. Kuamau, Antu6notuku, Ne 3, 42 (1956). 
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' PH3SHOJIOTH f1 


% 
, 
7 
\ 


M. T. KOJINAKOB 


W3MEHEHHS BEJIKOBOrO COCTABA IIJIASMbI KPOBUH 
TIOCNE KJIMHWVYECKON CMEPTH, BbIS3BAHHOM KPOBOMOTEPEM 


(ITpedcmaeaeHo akademukom A. H. Baxyaesoim 27 XII 1960) 


Bo BpeMa yMHpaHuA HM KAMHHYeCKOM CMepTH, Mp OCTPO pa3BUBalolleMcA 
ACMOPOLHOM POMOAAHHU, MPOMCXOAT 3HAYHTeJbHDIC HapylleHHA OOMeHA Be- 
ecTB, OTMeuaIOIMecA HM Ha PaHHUX 9TAllax BOCCTaHOBHTeIbHOrO MepHoga. JIbI- 
quue 3aMeHAeTCA aHa9pOOHBIM TIMKOJIU30M, YBeJMUHBaeTCA KOJIMYECTBO He- 
SOKHCJICHHBIX MpOYKTOB, yMeHbINaeTCH UleMOUHOH pe3sepB KPOBH, HapyllaeTcH 
PMeBOHEI, ASOTHCTHIA HM MHHEpasbHbIH OamaHc (Arne te te) LD): 
_Slytem nopManH3alun OOMeHa ylaeTCA HECKOJIbKO YJWIMHMTb CPOKM KJIMHH- 
scKOli CMEPTH, MOCe KOTOPbIX BO3MOXKHO OXKUBICHHE, WH YJIYMUTHTh TeyeHHe 
decTaHOBUTebHOrO MepHosa (eee) 

" Jlannpie 06 H3MeHEHHM GeKOBOrO CocTaBa KPOBH ITPH OAUBIIEHYY HeEMHOFO- 
ACJICHHBI HW JaJIeKO He HCYePHBIBaIOT BCE CJIOXHOCTH BOINpoca (eae 

B nactostlee BpeMA UMeeTCH OCHOBaHHe MomaraTb, UTO CABHTH B 6eJIKOBOM 

peTaBe KPOBH OTpaxKaloT He TOJIbKO TOMOAMHAMMYCCKHE BMA, HO H W3Me- 
aHUA OOMeHA BeeCTB H HeliporopMoHabHOH peryaALMH. 
Beaku 11a3Mbl KpOBM MpHHHMAlOT HEMOCpeACTBCHHOS yuacTue B TolepKa- 
MU TOCTOAHCTBA BHYTpeHHeH CpeAbl OpraHH3Ma. Onu o6ecneuuBaloT HeEOOXO- 
UMBIIi ypOBCHb OHKOTHYECKOTO JaBeHHA M KOHICHTPallHio BbICOKOAKTHBHBIX 
ayecTB; BUTAMMHOB, TOPMOHOB, aHTHTedI (2,16,25). [Ip MHOrMX MaTOMOrHYeCKHX 
ScTOAHUAX «OCIKOBOE 3CPKAaJIO KPOBH» CYLIECTBCHHO H3MCHACTCH (ery ap.) 
_B pa6ote upHBosaTcA MaTepHasbl, B KOTOpPbIX CpaBHUBaloTCA pesyIbTaTHI, 
Omy4eHHbIe Ha XMBOTHBIX pasHorO Bua. 

Meroguk a. TlogonbiTHbIMH 2KHBOTHBIMH CJlyKHAM KOKA H KPOJIMKH. 
WIMHMYeCKad CMePTb BbISbIBAIaCh KPOBOMYCKaHHeM. Jl OXKUBJICHHA HCIOJIb- 
OBalacb relapMHU3HpOBaHHad KPOBb TOFO We %*KHBOTHOTO. OxkuBsIeHHe Ipo- 
ousoch Mo MeToguKe B. A. Heroscxoro 6€3 JO6aBsIeHHA K KpOBH TIIOKOSbI MH 
qpenanuna. Kposb 21a anansa Opamach B Haale KpOBOnycKaHuaA HW B paH- 
lem mepHoye O*KUMBICHHA, Yepes 5—10 mun. nocse NOABJCHHA CAaMOCTOATECJIb- 
oro weixanua. Benkopbili cocTaB KpoBH MCcueMOBasICA C MOMONLPIO 3JIEKTPO- 
jopesa Ha Gymare u pedpakTOMeTpHH. 

SnektpotbopeTuyeckoe paseeHHe OeIKOB MPOBOAHTOCH B CMe€IHaJIbHOM 
mmapate c BepoHaJI-MeJMHaJIOBbIM Gyepom B TeyeHne 16 yac. @MoperpaMMbl 
KpaliuBasuch pacTBOpoM OpomieHovIcHHero (18). Tlocae oTOemMBaHHA yKCyc- 
oii KUCMOTOM M BbICYWIMBAHMA OyMaxKKM pasfeAINCh Ha 5-MUJIJIMMeTpOBble 
(ONOCKH, KpaCHTeJIb JIOMPOBAJICA H (pOTOMeTPHpPOBaJICA B @M2IK-M c 3eJ1eHbIM 
mIbTpOM. IlpomeHTHoe COOTHOIeHHe (bpakunli paccuvTbIBaocb IyTeM MaTe- 
laTHyecKol OOpa6oTKH MoKasaTeeH ONTHYeCKOM MIOTHOCTH MompaBKOH Ha 
WIeqOBOK scppexr. 

IlpH ananuse m1a3Mbl KpOBM KOIIeK HM KpOJIHKOB BLIABHJIHCb pa3JIMuHs. 
SIKH TWla3MbI KPOAMKOB OTYCTAMBO pasfevIAIOTCA Ha YCTBIPC (ppakUHH: aJIb- 
iymuubl u a-, B-, Y-rloOyHHBI. B 6enkax 1a3MbI KOUIeK OTMeYaeTCA CoMbUIee 
‘omuuectBo @pakunit. Tno6yaMubl, KaK mpaBuso, AewATCA Ha mecTh (paki, 
WosHauecHHbIX HAMM Kak @,-, Go-, O3-, Bi-, By- y-rao6yuHbl (puc. 1, cM. 
iWaieliky K cTp. 856). Beak m1a3Mbl KpOBH KOUICK o6ayaioT OovIbluler 
ldextpotopeTuuecKol MOABHAKHOCTbIO, MO9TOMY AMIA HX mepeMelleHHA Ha TO 
de paccTosnue TpeOyeTcA MeHbUIMH TpaqMeHT HalpAKeHHA. 
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Set 
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Ta6Omuna 
BeaKosblii cocTaB Mla3MbI KpOBH Kolek H KpomHKoB (M + m) 


: I no06y 1uHbI “ [ n06y auHbI 
> 
2 a Besox o6m. |Amb6yMuHBEI 
5 es a B x 
FS || They) ke 
B lIpomenuTax B PpaMM-IIpoleHtTax 


Komxk u (n = 20) 
Mcxopupie 50,4 (48,5 (45,7 |45,4 ) 7,205E0545 3,64-L0,11 1,31-40,06 41,1340, 05 1,12-+0, 
Tlocne KaTHHHYE- | 
cKOH CMepTH 49,7 |48,4 }15,0 |16,9 | 5,80+0,15 2,88--0, 09 1,07-L0,05 0,87-40,05 0, 98-L0, I 
P <0, 001 <0, 004 <0,004 <0,004 <0, 001% 


KpomuKku (nr = 20) 


Mcxogupie 62,9| 9,3/10,8}17,0] 6,20+0,10 3,88-40,10 0,58-+40, 03 0,68-+0,03 1,06-40, 
Tlocme KaHHNYe- ‘ 1 


cKolt CMepTu 62,5| 9,9}10,1 17,5] 5,60-+0,10 | 3,50-+0,08 | 0,55-++0,03 | 0,54-40,03 | 0,99-40,05 
[2 <0,004 <0,001 >0,4 <0, 004 >0,05 


Matepuasbl 06 H3MeCHeHMM OeIKOBOrO COCTaBa Mla3Mbl KPOBH MIpecTaBu 
Hubl B TaOm. 1. Tlockompky uccmeqoBamach JMHaMHKa H3MCHEHHH Ha OHOH 
Tol 2%Ke pyle KUBOTHBIX, CTATHCTHYECKAA JOCTOBEPHOCTh pasmHuHH (P) o} 
peqea1acb pa3HOCTHBIM MeTOJOM. B paHHeM NepHose BOCCTaHOBJIEHUA KUSH! 
-HbIX (PYHKILMH MWocwe KJIMHHYeCKOH CMepTH cojepKaHue OOmero OeKa B KPOE 
yMenbiuaetca Ha 1,4 r-%. Sto CHHKeEHHE HJeT IaBHbIM OOpa3soM 3a CyueT all 
6yMuHOB Hu P-rn06yHHOB M B MCHbIUNeH CTeMeHH — a- H Y-rOOyJIHHOB. 

Iloq BAMAHHeM TepeHeceHHOH KAMHMYECKOH CMepTH KOJIMYeCTBO OOUIE] 
6eKa B Ta3Me KpOBH Y KPOJMKOB NOHMKaeTCA PIaBHbIM OOpasom 3a cuE 
aJIbOyMHHOB u P-rmo6ymuHOB (cM. TaOn. 1). | 

YMeHbINeHHe Y-roOyMHOBOW (bpaKUHH He ABJAeCTCA CTATHCTHYECKH nocr| 
BepHBIM. PacueTbl 1OKa3bIBaloT, YTO NOHMKeHHe KOHUeHTpaMH B-rnoby1HHd 
B Illa3Me€ KPOBH NO], BJIMAHHCM OMKUBJICHHA MOKET ObITb MPH3HAHO JOCTOBET 
HBIM. IIpu HamMunH B KaxKOH rpynne no 20 onbITOB MpOWeHT BOSMOXKHON OING 
KM MeHbuue 5 (P < 0,05). Ilo muennto paga aBTopos, WA OnomorMyeckux KC 
CJI@lOBAHHH BePpOATHOCTh cuMTaeTCA OcTaTOYHOH HauMHaa c 95% (14). Ip 
oOpaOoTKe MaTepHasia pa3HOCTHBIM MeTOJIOM, 4TO B JaHHOM CJly¥ae Oomee mpd 
BHJIbHO, pa3sHulla B COJepxXaHHH P-r1oOyHHOB JO MU MOC OAKUBIEHHA MpHoOpE 
TaeT 3HayeHHe JocToBepHoh (P < 0,001). | 

YMeHbIICHHe KOHUCHTpaluu OeKa B Mla3Me MO%KeT OBITb CJIETCTBHEM Bb 
xofla ero H3 cocyyucToro pyca HM NOCTYMIe€HHA BOJbI W3 TKAHEBOM 2KHKOCT. 
B KpoBb. Ja cy2xKTeHHA 06 HCTHHHBIX H3MCHCHHAX CIIeLyeT YAHTHIBATh OOBEM 
HbI€ OTHOIICHUA Ia3MbI H (POPMCHHEIX 3JIEMCHTOB KPOBH, OMpeeAeMbIe c Td 
MOLLbIO Sea Ucrunnasd KOHIeHTpaluaA Oemka B KPOBM paccuHTHIBaeTe! 
mo cbopmyvie: = (By, X Og): 100, rye By — cogepwanue 6emka B KpoBH 

| aa ea OeKa B ma3Me HW Oy — o6pem m1a3MBI Kposu (°° *)." 

Tlouyuenuble nocawe Takoro nepecueTa BeMYNHbI, XapaKTepH3yIOUlHe KOH 
WUeCHTpauun OeKa B WebHOM KPpOBM, IpMBeZeHbI B Tab. 2. 

OOpamiaer Ha ce6a BHUMAaHHe OOMIAA TEHJCHILMA B H3MCHCHUM O€KOB KpPOBy 
y 2KMBOTHBIX pasHoro Bua: Golee BbIPawKeHHOe yMeHbUeHHe B-rioOyHHOBO! 
(bpaktuu uw anbOyMuHoB. TemMoOKOHUCHTpaluA y OXKMBJIACMBIX XKUBOTHBIX O2MHA! 
KOBO IIOHWKaeTCA B cpeqHeM Ha O%, 

Bmecte ¢ TeM BbIABHIMCb M HEKOTOPHIe pasH4HA, 3aKsIOUAIONLMeCA B TOM] 
WTO Y KOUIe€K MeHbIIe BCerO H3MCHACTCA KOHUCHTPaluA  Y-TOOyJIMHOB, a y Kpo: 
JIMKOB — G.-rIOGyJIHHOB. 

IIpu omenke u3MeHeHHit «6eKOBOTO 3epKalla KpOBU» HEOOXOLUMO YUNTHIBATE 
MOCTYMICHHe BOJbI U3 HHTEPCTHIUHAIbHOH *KUKOCTH B COCYIMCTOe Pycl0, BbIXOJI 
MEJIKORMCTEPCHBIX O€IKOB H3 MpocBeTa COCYJOB B TKaHb M MOOMNHs3alMIO Oenka 
M3 TkaHeH B KpoBb (2°), | 

ConoctaBeHHe pasHUbl B KOHUCHTpalu OeKOB B 1a3Me HB KpOBu, pac- 
CYHTaHHOH C yYeTOM UNCa TeMaTOKPUTA, NO3BO/MIO BLIABUTb JeHCTBUTeEbHBIE 
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Ta6auma 2 
‘Vismenenua Gemkoporo cocTaBa KpoBH IIpH OXKMBJeHHH y KOMIeK HM KPOMHKOB 


CoyepxanHue B KpOBH, r-% Pa3nuila, %K HCXOAH. yYpOBHIO 

\ = 
i KOWKH KPOJHKH KOIWKH KPOJHKH 
a EEE 
ft 
f ucxog- | Mocse p ucxog- | mocse P p kposu|® ™43-\p xposu B lva3- 
‘ “Hoe OM*KUBIJI. Hoe O?KHBJI. Me Me 
imon oOnimit 4,68 3,89 < 0,004 4,15 3,89 < 0,01 —17 —20 —6 —10 
mOymMuH 2,34 4,93 < 0,004 2,60 2,42 < 0,04 —18 —21 —7 —10 
(oO y MHI 

a- 0,87 0,72 < 0,004 0,40 0,39 = 1054 —17 —17 —2 —5 

B- 0,74 0,58 < 0,001 0,44 0,40 < 0,01 —22 —23 —9 —21 
lary- 6,73 0,66 < 0,01 0,74 0,68 > 0,05 —10 —iT7 —4 —7 


3MCHEHUA B KOJIMYECTBEHHOM COCTABEe 6eIKOBEIX (pakuHi. Y KoUleK To CpaB- 
SHUIO C KPOJIMKaMH KOHICHTPaluA OesIKOB B KPOBM HSMCHACTCHA B Gobel cTe- 
SHU, UTO ABMISCTCA, MO-BHJMMOMY, BbIparKCHHeM Gomee COKHOH peakiHH 
4 KpoBoroTepio UH MocMeMyioulee OKMBJICHHE. 

Bo BpemMa arouHH, KIMHMYeCKOH CMepTH H OMKUBICHHA HaKalWiMBacTcr 
JaUHTeJIbHOe KOJIHYCCTBO HEJOOKHCICHHBIX MpPOAYKTOB OOMeHAa, IIOBbILMLaIOULUX 
OHMUMACMOCTh KAlIWJJIApO-COCMHMTCNbHOTKAHHBIX CTPpyKTYP, B pesybTaTe 
°FO COSMaIOTCA MIpeAMOCLIIKH K BbIXOAy M3 cocyAucTOrO pycla MeJIKOJUCHepc- 
SIX aIbOyMHHOB WH OTYAaCTH 68-rno6yauHoB. Ilo nanHbim Taypopuria (°)iqB 
TMOOYAMHOBOK (PpakuHH WMCIOTCA 6euIKH C HESHAUHTeJIBHBIM MOJICKY APHBIM Be- 
ym. Ucxoya u3 yKasaHuii Ha BOSMOXKHYIO CBASb KOPTHKOUAOB C §-ri06y1HHOBOK 
paxuueli Kposu (7, *°), MooxkHO MpeqomaraTb, WTO ymenbueHne B-rm06y1HHOB 
BIACTCA BbIPAXKeHHeM CIBUTOB, MPOMCXOAAMINX B H€PBHO-FOpMOHAJIbHOH pe- 
AIHA Ip okuBIeHHH. Bo3MoxHO, 4TO yMeHBINeHHe TIOOyIMHOBOK ppak- 
WM B KaKOH-TO Mepe CBHJeCTEIbCTBYeT 06 yYCHJICHHOM pacXOJOBaHuH KOpTHKO- 
OB, OTMC4YCHHOM TIP Hallps2KeHHH («crpecc») (?4). 

Vimerotca ocHoBaHua MpesmomaraTh, YTO B paHHeM MepHoTe OMKUBICHUA, 
ora MoxKOpKoBble OOpasoBanuA Hi BbIMLIepacmoOAKCHHbIC OTeuIbI Mo3sra Ha- 
OATCA B COCTOAHUM riy6oKoro TOPMOXeHUA, HOCTATOYHOTO MOMOJHEHUA pac- 
OyeMBIX KOPTHKOHJOB He IpOMCXOJHT. Kak H3BeCTHO, TOPMOxKeHHEe WeHTPaJIb- 
Ol HeEpBHOM CHCTeMbI 3ajlepxKUBacT MOOHMH3ALMIO TOPMOHAJIbHbIX PakTOPOB 
2 17) Beicka3aHHble MpeANOOKeHUA MOCK OCHOBaHHeEM WIA CMeMHaJib- 
oro H3y4eHHA BUMAHHA PHMOpusapHO-HaAMOueYHUKOBOH CHCTeMbI Ha USME- 
eHua OeIKOBOorO CocTaBa KPOBH Mp OXHMBJICHHH. TlomyyeHHbI MaTepuad 


BHTCA MpeqMeTOM CJIeqyIOUuLAXx coodileHHH. 
Tlocrynusio 
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JI. M. KOCHYEHKO 


BJIAAHHE HENMPEPbIBHOrO OCBELJEHHA HA CYTOUHDbIN PHT 
MUTOTHYECKOA AKTHBHOCTH SNUTEJIMA POFOBHILLbI 


(ITpedcmaeaeno axademukom H. H. Il maaveaysexom 24 I 1961) 


XoTA MHOPHMH HCCeAOBATeIAMH ONHCaHbI 34KOHOMeEPHbIe CyTOUHbIC KOWI 
6aHHA MMTOTHYCCKOH AKTHBHOCTH B 3IIMTeHH POTOBHUbI pasJIMYHbIX XXHBOTHbI 
(2, °, ®), Bompoc o dakTopax, OOYCOBMHBAaIOWHX STY M€pHOAMYHOCTH, JO cH 
Mop ocTaeTcH HepeleHHbIM. B wacTHOCTH, HECMOTPA Ha MMeIOULMeCA paOorTHl Né 
BbIACHCHHIO 3ABHCHMOCTH CYTOUHOH MepHOAMYHOCTH MHTO30B OT CBETOBbIX pa3 
Apamuteveh (*, °, 7, °), ocraeTcd HEACHBIM BOTIpoc 06 oNpeyeAIOUeH poH cBe 
TOBOrO (akTopa B CyYTOUHOH MepHOAMYHOCTH MHTOTHYECKOH AKTHBHOCTH. 

B cBx3H C 3THM HaCTOMULaA paOoTa CTaBUT CBOeH LeJIbIO BBINCHEHHe Xapak' 
Tepa CyTOUHOH NMepHOAHYHOCTH KJICTOUHBIX JeeHHH B SMMTeMM POTOBHILbI KH 
BOTHBIX, COJ€p2KallUXCA B YCJIOBHAX HeMpepbIBHOFO OCBeLICHHA Pa3JIH4HBIe I 
IIPOMOJMKHTEIbHOCTH CPpOKH. 

Mertroguka. Vccneqopanue mpopegeHo Ha 115 Mblmax-camuax Beco 
18—20 r. JKMBOTHBIX B IIpoOdOJOKeHHH OMbITa cozepxKaiH B AaOopaTOpHOM 10 
MeICHHH, COCTOABIICM H3 ABYX KOMHAT. B ofHY KOMHATY MOMELLaJIH NOJOMbIT 
HbIX MBIUICH H CO3aBaJIM YCJIOBHA HEIMpepbIBHOrO HCKYCCTBEHHOFO OCBeINeHH 
€ MOMOULbIO JIOMHHECICHTHBIX JaMM (HeEBHOe ocBelleHHe). Bo BTOpoH KOMHAT 
cojylepKaIH KOHTPOJIbHBIX MbILeH H COXpaHAJIH yCJIOBHA eCTECTBEHHOH CMeHBi 
mua WM HouH. Mpiuin ObIH paccaxKeHbI No 5 XKHBOTHBIX B KJeTKe. KaxkjJOM 
Cpoky 3a600H COOTBeETCTBOBaIO 5 KOHTPOJIbHEIX H 5 MOOMbITHBIX MbILLeH. 

JIA ycTpaHeHHA BJIMAHHA pa3IM4YHbIX MOOOUHBIX (PaKTOPOB MbI coGuIoO,ad 
ceAyIOulHe yCJIOBHA. )KHBOTHBIX OTCa%KHBaIH B IKCI€PHMCHTAJIbHOe MOMELLEe 
HHe 3a 6—8 jHeli JO Hayana ombiITa. KopMseHHe MpOu3BOAMIM B OJHO UH TO xe 
Bpema cyToK (14—15 yac.). KaeTku C MOJOMBITHBIMH 2KHBOTHbIMH MepeHOCHIH 
B KOMHaTy C HCKYCCTBCHHBIM OCBeICHHeM YTPOM. 

3a6oH MbIMe MpOu3BOAMIM HE B OMbITHOM KOMHAaTe, a B CM@2KHOM TIOMelle 
HUM B OmpeyeyeHHpble cpoku: 20; 2; 8 u 14 vac. Matepuan HemeaeHHO bukKcHpo 
Bald B cMecH Kapnya. PoroBuubl oKpaliMBasH TeMaTOKCHAMHOM To Kapayun. 
TorTasbHble ipenapaTbl MpocmMaTpuBasM mp yBen. 907 u cocTaBAUIM KapT 
Tomorpaduyeckoro pacipeyeseHHa MUTO30B. MuToTHYeCKHH MHAeKC onpeyeas- 
JIM JWIX BCCH POPOBHIbl H JA OTICbHBIX e€ 30H — TepucbepHyecKoH HW WeHT- 
pauIbHoi. : 

TlogombiTHbIxX X%XHBOTHBIX BbIJep*KUBAIH B YCOBHAX HEMpepbIBHOTO UCKyc- 
CTBCHHOYO OCBeINeCHHA B IpogouKeHHH 0,5; 2,5 u 14,5 cyToK (yKa3aHbl CpOKH JO: 
Hayasla 3a008 %KMBOTHBIX). 

Pes y.l ht aT b. Lanne. 0a CyTOYUHOH TMepHOHYHOCTH MHTOTHYeCKOH 
AKTHBHOCTH Y MOQOMbITHBIX H KOHTPOJIbHbIX MbIWeH MpeACTaBeHbI Ha pue. | u 2. 

Kak Bano u3 puc. 1, B SMMTEHM POrOBHILbI KOHTPOMbHBIX MBILIeH CyTOU- 
Had Me€PHOAMYHOCTh KJeTOYHHIX JeJIeHHH MpescTaBseHa MaKCHMYMOM MUHTO30B 
B yTpeHHne yacbl (8 yac.), MHHHMyMoM — B BeyepHne (20 4ac.), YTO MOMHOCTHIO 
COOTBETCTBYeT JJaHHbIM Apyrux aBTopos (+, *, °) wu HalIMM npeqbinyutum (%). 
Pa3sHulla MexKY STHMM MOKagaTeAMH CTaTHCTHYeCKH JocTOBepHa (P = 0,001). 

B To Ke BpeMS B STIHTEAUM POFOBHILbI 2KUBOTHIX, HaxomMBUUXxcs oT 12 To 
36 vac. B yCJIOBHAX HEIIPCPpbIBHOrO HCKYCCTBEHHOFO OCBELICHHA, MpOH3OLWIO 
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pyuieHwe CyTOYHOTO pHTMAa KJI€TOUHBIX TeeHHH, XapakTepHOrO AAA KOHT~ 
OJIbHbIX XMBOTHBIX: BP€MA MAKCHMAJIbHOFO KOJIMYeCTBA MUTO30B CABHHYTO Ha: 
ounbie uacbl (2 uaca). MuHumMyM MHTO30B y STHX-%Ke 2KUBOTHBIX OTMCHCH, Kak 
HY KOHTPOJIbHBIX, B BeYepHHe YaCHI (20 yac.). 
B mocaenyroutwe cpoku (2,5 cyToK) BpeMA MaKCHMaJIbHOrO MHUTOTHYCCKOrO 
— y MOJOMbITHBIX XKMBOTHEIX OTMeYeHO B 8 vac. yTpa (puc. 1). OnHaKo y 
KMBOTHBIX, HAXOJMBIIMXCA B YCIOBHAX HEMpepbIBHOFO OCBEICHHA B TeYeHHe 
2,5 cyTOK, H3MCHHJIOCb BPCMA MHHUMAJIbHOPO KOJIMYeCTBA KJCTOUHBIX jeeHun. 
MunumyM MHTOSOB MpocsexKeH B 2 waca Houn. CaeqyeT TakxKe OTMCTHTb, TO. 
Mp CofepxKaHUu %KUBOTHBIX 
B yCJIOBHAX HeIpepbIBHOTO 
HCKYCCTBeHHOTO OCBeIIeHHA 
B 1posoupKeHuHn 2,5 cyTOoK 
BeuepHWe MHTOTHYeCCKHE HH- 
mekcbi (20 4ac.) Obl BILE 
TaKOBbIX Y KOHTPOJIbHBIX 
}KMBOTHHIX. B Hauae OMbI- 
Ta pasimyue Mexy Beyep- 
MMU TOKa3saTeAMH B MOL- 
OMbITHOHR M  KOHTPOJIbHOM 
Ppymmax cTaTucTHyecku He- 
jocToBepHo (P = 0,26), Tor- Puc. 1. Cyrounaa nepHogHYHOCTh MHTO30B B yCJOBHAX 
a KaK B KOHII€ ONbITa OHO HEelMpepbIBHOrO OCBeILeHuA: 1—0,5 cyrox, 2— 2,5 cyTOK, 
acc pesue wu cTaTHCTH- Se a a 
geckH ocTopepHo (P = 
= 0,001). OguoppemeHHo c 9THM yCOBHA HerpepbIBHOTO OCBeIeHNA B TeYe- 
Hue 2,5 cyTOK MIpHBOAAT K HEKOTOPOMY CHWKEHHIO MAKCHMAJIbHOrO MoKasa- 
eM MUTOTHYECKOM AKTHBHOCTH} MO cpaBHeHHIO C NOKasaTeJIeEM KOHTPOWs. 
) V3meHeHHa B CBeETOBOM pe2KHMEe 
IIpHBeJIM M K CHH2KeHHIO cpeqHecy- 
TOUHOFO KOJIHYCCTBA KJICTOUHBIX Je- 
J€HHH B 93IMHTCEIHH PpOroBHIlbl KH- 
BOTHBIX, HAXOJMBUIMXCH Ha MpoTA~ 
skeHHH 0,5 uw 2,5 cyTOK B yCJIOBHAX 
HeIIpepbIBHOrO ocBelMleHHA. B nepBOM' 
cryyae 9TO CHHXKCHHE COCTAaBAAIO: 
10%, B apyrom 16%. 
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Puc. 2. Bausuve nHempepbiBHoro ocBelleHHt  MpIIIM HAXOAMIMCb B YCJOBHAX He-- 
Ha TepHomquunocTb muTO30B (14,5 cyToK): /— TIpepbIBHOFO OCBEIIeHUA B TIpozospKe- 


i onbit, 2 — KOHTPOJIb 


Hun 14,5 cyTOK, XapakTep CyTOUHOH 
k KPHBOH MHTOTHYCCKOH aKTHBHOCTH 
KOHTPOJIbHbIX XKHBOTHBIX NOBTOPA TaKOBy!O Mpe*KHEFO OMBITA. B 9nnuTeinH 
POrOBHILbI MOJOMbITHBIX MbINel 3AaMeTHO H3MCHUMACh CyTOUHaA NepHONMYHOCTh, 
KeTOUHBIX JeneHul (puc. 2). B mpoTHBOMOOXKHOCTh KOHTPOJBHOMY NOKa3a- 
Tes110 MaKCHMaJIbHoe UHCO KJIeTOUHBIX JeeHHH Yy MOOMBITHBIX *KHBOTHBIX 
5SblI0 OTMeYeHO B BeYepHHEe YaCbI (20 uac.). Pa3sHuma Mexy,y MoKasaTeAMH 
B BeYePHHE YaCbI B MOAOMbITHOH HM KOHTPOAbHOH TpylilaX AHBOTHDIX CTAaTH- 
eTuyecku gocTtopepHa (P = 0,00). B anuTenuM pOroBHllbl MOQOMbITHDIX 7KH~ 
BOTHBIX, 3€0UTEIX B yTpeHHue (8 4ac.) H JHEBHbIC YaCcbI (2 uaca), MUTOTHYEe-. 
cKuit WoKa3aTeib Obll MHHUMaJIbHbIM. Pa3iMw4uve Mey MaKCHMaJIbHBIM HH 
MMHHUMAJIbHBIM KOJIHYCCTBOM MHTO30B Y MOJOMNbITHBIX %KHBOTHBIX CTATHCTHYCCKH 
moctonepHo (P = 0,002). 

| Tipu sTux u3MeHeHUAX B POrOBULe YKHBOTHBIX, HAXOJMBINMXCA B YCJIOBHAX 
{€NpepbIBHOFO HCKYCCTBEHHOTO OCBEICHHA B MpPOLOJKCHHK 14,5 cyTok, cpez- 
@CyTOUHOe KOMHYECTBO MUTO3OB OCTABaJIOCb 61M3KMM K MOKa3aTeJIIO KOHT- 
ous. CpeqnecyTouHbiit MHTOTHYeCKHH MHJCKC Y KOHTPOJIBHBIX XUBOTHDIX Pa- 


H 219, y nogonpiTHEIx 208. 
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Uro KacaeTcA MpOleHTHOO COOTHOWICHHA (pas KJETOUHBIX JeCHHH B I 
“TEM POPOBHI[bI KMBOTHHIX, HAXOJMBIIMXCA B YCJIOBHAX HEINPeCPbIBHOTO OCB 
4II@HHA, TO OTMCTHTb B HHX 34KOHOMePHBIe CIBHIM HaM HE yaJIOCb. 

Visyyaa xapakTep KpHBOH CyTOUHOrO PUTMa MHTOTHYECKOH aKTHBHOCTH, 
MIPOHSBeIH aHalH3 JaHHbIX TOMorpapuyecKoro pacnpeAeeHAA MHTOSOB B 9I 
“TeNIMM POFoBHI[bl. 

Ilpu u3y4eHHM BCeX KOHTPOMbHBIX NoKasaTeuel Ola OTMe¥eHa 3aBHCHMOC 
‘Tonorpaduyeckoro paciipesevieHHA KJICTOUHBIX JeJICHHH OT Bpe€MCHH CYTO 
<onucaHHan pauee (*, 5), Tak, HalpHMep, B HOUHBIe yacpl (2 yaca) MUTO30B Oo 
ie Ha MepHdepHu poroBub, B ZHeBHoe Bpems (14 vac.) —B WeHTpambHO 
“30HE. 

CoyepxKaHve XKHBOTHBIX B YCJIOBHAX HeMPepbIBHOrO HCKYCCTBEHHOFO OCB 
WeHHA B IpomomKeHHH 0,5 u 14,5 cyToK He TOAbKO H3MCHHIO XapakTep 3ak 
HOMepHOH CyTOYHO KpHBOH MHTOTHYeCKOH aKTHBHOCTH,, HO HM YacTHYHO Hap 
auuIO Tonorpapvio MHTO30B. Tak, B JHEBHOe BPeMA B SIMTeIHH POTOBUIL 
MOJOMBITHBIX KMBOTHBIX KOJIMYCCTBO KJICTOUHBIX JeleHHi Ha Tepuepu 
‘HB WeHTpe TKaHH ObIIO NpakTHYecKH OfuHAaKOBO. B HOUHBIC YaCbI STO COOTH 
weHHe OT MOKa3aTeIA KOHTPOJIA 3aMCTHO HE OTHYAIOCb. 

Tlogpoqa HTOr MOJyYCHHbIM JaHHbIM, HY2KHO OTMeTHTb, 4TO CosepxKaH 
.KMBOTHEIX B YCJIOBHAX HEMpPepbIBHOTO OCBeLMeHHA yxKe yepes 12 yac. NpHBOT 

K M3MCHEHHIO XapaKTepa 3aKOHOMepHOH KpHBOHM CyTO“HOrO PHTMa MHTO30 
Tlo-BHAMMOMY, YCJIOBMA HeMpepbIBHOFO OCBeLICHHA ABJIAIOTCA HE COBCeM OOBI 
HbIM pasqpaxKUTeeM JIA XUBOTHOFO, OpraHH3M KOTOpOrO yxKe BCKoOpe pear 
pyeT Ha 3TO Bo3yelicrsue. CyTouHad NepHOAM4HOCTh KJICTOUHBIX JeJIeHu 
-ocTaeTCad HapylieHHol uw yepe3 2,5 CyYTOK, XOTH CTeMeCHb H3MCHCHHH BbIpaxkeH 
ccnadee. B ycnOBHAX JJIMTebHOrO HeMpepbIBHOrO ocBemeHua (14,5 cyToK) c 
TOUHAA M€PHOAMYHOCTh MHTO30B HOCHT rutyOoKHH XapakTep HapymeHui. H 
“9TOM CpOK€ IIPOHCXOAHT CMeINeHHe HE TOJIbKO Bp€MCHH MaKCHMYyMa KJICTOUHBI 
eueHHH, HO HM BpCMeCHH MHHMMyMa. 

TakuM O6pa30M, MOJYYeHHbIe JAHHbIeC TOBOPAT O BaxKHOM 3HaYCHHH CBET 
‘BOO peX%KHUMAa B OMpeeeHHH CyTOUHOH NMePMOAWYHOCTH KJICTOUHBIX JeeHH 
B SMHTCIMH pOrOBHUbl OesbIX MBILUICH. . 4 

MoxkHo TipeqmosaratTb, YTO WelcTBUe CBCTOBOFO pa3sLpaxkUTeIA Ha CYTOUHBI 
PHTM MHTO30B OnocpefoBaHo. Tak, ycTpaHeHue BJIMAHHA TepHoqMyecKOH CM 
‘HbI CBETOBOFO (akTOpa B HAaIHX ONbITAaX He MPMBeO K CraxKUBaHHIO CYTOUHO 
WHTCHCHBHOCTH KJICTOUHBIX JeIeHHH, XOTA IPH STOM HW MpoOH30WIO Hapylo 
HHe 3AKOHOMepHOH CyTOYUHOM MepHOAMYHOCTH MHTOTHYeCKOH AKTHBHOCTH. Ou 
BHUJHO, CyULeCTBYIOT HM Apyrue PakTOphl, XapakTep BJIMAHMA KOTOPBIX Ha MUT 
“THUCCKYIO AKTHBHOCTb OCTaeTCA NOKa HE BbIACHCHHBIM. : 


VucTHTyT SKCHepHMeHTaIbHOM mMaTOJIOrHH Tlocrynuso 


H Tepamuu 19 I 1961 
AkajleMun MequMHCKHxX HayK CCCP 
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